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I, “ULTIMATE RELIGIOUS IDEAS.” 
THE ABSOLUTE, THE INFINITE, THE CAUSE. 


By S. BILLING. 


R. SPENCER, in his work on first principles, title 
** Ultimate Religious Ideas,” makes comments on 


the origin of the Universe, the Absolute, and on Re- 


ligious creeds. The arguments admit a few remarks. 

If we accept the rigid rules of Logic, thought itself is 
unthinkable, or at all events not understandable. In the 
article in question we are told—‘‘ The atheistic theory is not 
only absolutely unthinkable, but even if it were thinkable 
would not be a solution.” As common sense understands 
Atheism it is the basis of the article from end to end. 
Before the article commences we are warned that ‘‘ Students 
of philosophy will find in them much that is more or less 
familiar ; and to most of those who are unacquainted with 
the literature of modern metaphysics they may prove some- 
what difficult to follow,”—+.¢., the hypotheses as interpreted 
by Mr. Spencer and his compeers. They appear capable of 
being followed by anyone at all conversant with the old 
school of metaphysics, but are quite as inappreciable, in the 
Same sense, as the possibility of understanding that “ Judg- 
ment” is an ‘“‘ altruistic sentiment.” No one would know, 
unless upon such high authority as a new school philosopher, 
that judgment was a sentiment, for it, by common consent and 
the general conception, is always considered to be a reasoned 
Conclusion (see “‘ Mind,” No. 1). There does not appear, 
either in the argument or the ideas, much that is new. 
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“In excluding the ideas of an antecedent cause” ‘“‘ we 
exclude the idea of a beginning.” ‘‘ The push and the 
pull” (Faraday) are admitted by Science, and surely that 
which Science admits it is at the least supposed to admit on 
proof. The admissions of Science are not only thinkable, 
but usually are reasons drawn from fa¢ts. Suppose we were 
to go on seeking for the antecedent of the push and the pull, 
it would be seeking for an antecedent without an antecedent. 
A pause must come when that point is reached beyond which 
the finite mind cannot penetrate. It is sufficient that there 
is a something behind. It is impossible to suppose that the 
push and the pull are self-imposed, or self-existing, because 
we know they can be simulated by the will of man; and as 
we know what human willing does, it is quite thinkable to 
imagine an antecedent of the push and the pull which im- 
pulsed it to form the world, and to go further, the Universe. 

‘* Respecting the origin of the Universe three verbally in- 
telligible suppositions may be made ”—“‘ Self-existent,” “‘ Self- 
created,” and “‘ Created by an external agency.” The deeper 
question into which this finally merges “‘ is whether any one 
of them is even conceivable in the true sense of the word ?” 
‘* By self-existence we mean an existence independent of any 
other—not produced by any other.” Although in our finite 
reasoning we cannot conceive an existence without a begin- 
ning, it is possible to conceive an existence whose beginning 
by no process of reasoning (available to us) we can account 
for, and therefore to our perceptions has no beginning. The 
conception is thinkable, although unfathomable. 

“The hypothesis of self-creation praCtically amounts to 
what is called Pantheism,—is similarly incapable of being 
represented in thought.” ‘‘ We cannot form any idea of the 
potential existence of the Universe as distinguished from its 
aCtual existence,” “‘ for to conceive self-creation is to con- 
ceive potential existence passing into actual existence by 
some inherent necessity.” ‘“ To think such a thought is to 
think of a passing into another form without additional 
impulse,” and ‘‘involves the idea of a change without a 
cause.” ‘‘ This does not stand for real thought, but merely 
suggests the vaguest symbols without any interpretation.” 

Self-creation as applied to natural phenomena, if the 
teachings of Science are regarded, cannot be supposed, for 
Science—although it does not attempt to explain it—teaches 
there is an impulse. An impulse implies a motor ; then the 
motor, so far as we know, is the cause of creation. When 
we see the facts of things we by reasoning arrive at a potence 
which becomes actual by development. It follows that 
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creation, by whatever means it was evolved, contains within 
itself the potence of development, and the application of 
this principle extends from the minutest thing to a Universe. 

To carry out the reasonings adopted by Mr. Spencer :— 
It would seem we cannot represent in thought that of which 
we know not the beginning. We are conscious of intelli- 
gence, but we do not-know its origin. We have present 
with us, as facts, life energies (living things), but we know 
not their whence; the Science of Huxley and the Mate- 
rialism of Haeckel are equally at fault. We handle the 
seeds of plants; we know (generally) what will result from 
them, but we know nothing of their hidden and regulating 
potence—why an acorn should develope into an oak, or why 
the winged integuments of the dandelion should reproduce 
its parent. In animal generation the mystery is the same ; 
we can follow the processes of formation, but we know 
nothing of the directing energy through which the result is 
determined. There is no lack of examples; we see the 
origin, but know nothing of the pusher and puller. The 
fact (worth a million of hypotheses) that the naturalist 
attempts to account for the various results is at least a proof 
that they are capable “ of being represented in thought.” 

‘** Creation by external agency,” that is ‘‘ that the genesis 
of the heavens and the earth is effected somewhat after the 
manner in which a workman shapes a piece of furniture.” 
“ This assumption is not that of theologians only, but of an 
immense number of philosophers, both past and present. 
It is found in the teachings of Plato, and in the writing of 
not a few living men of Science.” ‘‘ The conception is not 
even consistent in itself, and cannot be realised in thought 
when all its assumptions are granted.” 

If an assumption is granted it must be conceived for the 
purpose as a fact, and can be realised in thought even al- 
though the basis on which it is built be utterly false, for the 
concession does away with all difficulty in the way of proof. 
If creation means such external agency as quoted in the 
text (carpentry), reasoning on things would pronounce it to 
be without foundation ; for if it were true, the lines in the 
wings of an insect, as well as the delicate tints of colour on 
the wings of a butterfly, or the more stupendous mechanism 
of Nature, would all owe their advent to such an act. Such 
a conception appears, when examined, to be impossible ; but 
if a more rational view be taken, and one more consistent 
with the notion of Deity and the facts of Science is pre- 
sented,—viz., a creation by law and from a germ projected 
with the genesis of phenomena,—then creation by external 

2L2 
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agency is both conceivable and thinkable, and creation in 
such an exposition is accepted by many theologians and 
philosophers. 

The assumption of carpentry is somewhat beside the 
question, as also are the assumptions of theologians and 
philosophers. We have the facts of this genesis in pheno- 
mena ; we have the thing, but we do not know the whence 
and the why of the thing. The supposition as “a workman 
shapes a piece of furniture” is not consistent, for it is the 
assumption of an hypothesis of which there is no possibility 
of proof. In Nature we find gigantic systems of mechanics 
and a wondrous chemical apparatus all working to the same 
end, each without manipulations and by the impulsion of an 
internal potency. 

The propositions ‘“‘ Self-existent,” Self-created,” and 
** Created by an external agency,” in the sense of the text 
to me appear to be the same, the difference being in their 
statement. This, further on, Mr. Spencer appears to admit, 
but at all events to one and all is attached the mystery of 
their origination. It is so easy to propound subtleties im- 
possible of answer. Mr. Lewes has taught us the difference 
there is between imagination and conception. 

The conception of a God is the gradual growth of human 
thought, whatever may have been the source of the primitive 
idea; perhaps it might be found when the Old World men 
heard in the thunder ‘‘ the hammer clang of a God,” or in 
the gentler assumptions of the Vedic worshippers,—“ that 
in the brightness of light and the benefits showered on man 
by the vivifying effects of the sun were seen the acts of a 
beneficent power, which man’s gratitude or superstition 
deemed to be divine.” Religious thoughts, as well as scien- 
tific thoughts, require development, and had there not been 
some innate sentiment in the mind corresponding to what is 
called religious thought,—‘“‘ the sentiment of religion,”— 
which had a development long before Anaxagoras* admitted 
the conception of a Supreme Being and more perfect as 
thought than those found in the theses of Plato. There may 
be an analogy between the process of manufacture and the 
process of a creation, but John Stuart Mill teaches there is 
a great-distinCtion between analogy and induction. 

The general belief among men is of a self-existent cause, or 
God ; but a created Universe is a different conception to the 


* Anaxagoras was the first of the Greek philosophers who propounded the 
sublime idea ‘‘ of one harmonising intelligence. The vovg, however, became 
a moral providence only in the hands of Socrates” (Dr. Nichol). In India the 
jdga long preceded that of Anaxagoras. 





1884.] “* Ultimate Religious Ideas.” 509 


assumption of the text, which, under the cover of the cre- 
ation of the Universe, assumes there is no efficient cause. 
In supposing ‘‘the great artificer, we suppose merely that 
certain pre-existing elements were thus put into their pre- 
sent arrangement.” Spencer continues, ‘ Still more mani- 
fest does the insufficiency of this theory of creation become 
when we turn from material objects to that which sustains 
them, when instead of matter we contemplate space.” 
‘Space was made in the same manner as matter was 
made, and is not to be got rid of.” ‘‘ If the non-existence 
of space is absolutely inconceivable, then necessarily its 
creation is absolutely inconceivable.” Consciousness and 
space are one; there can be no outside, for where space is 
consciousness is. Space is an existing conception of the 
finite; there is no possibility of imagining space without 
at the same time consciousness being present (vide Kant). 

After descanting on the third presented hypothesis he 
concludes “it is useless, as it commits us to an infinite 
series of these agencies. By the second we are practically 
involved in the same predicament.” ‘‘ Since self-creation 
implies an infinite series of potential existences we are 
obliged to fall back on the first, which is the one commonly 
accepted and commonly supposed to be satisfactory.” That 
is, self-existence,—thus the potence of Tyndall becomes the 
actual of Spencer. ‘‘ Those who cannot conceive a self- 
existing Universe, and who therefore assume a Creator 
as the source of the Universe, take for granted they can 
conceive a self-existent Creator.” ‘‘ Self-existence is ri- 
gorously inconceivable,” ‘‘ the Atheistic hypothesis is unte- 
nable if it contains the same impossible idea.” ‘‘ Evidence 
proves that the elements of these hypotheses cannot even 
be put together in consciousness.” Surely this is a violent 
assumption. We speak of causes as producing results. 
The wind scatters the leaf (cause and effect). Is it because 
we trace results to causes we are therefore to assume a 
cause for the originator of the Universe? We cannot get 
behind the mechanism of the Universe and behold its 
originator. We can therefore conceive no cause beyond 
such a cause. Hence arises the conception of an uncaused 
cause, or, as Aristotle puts it, an unmoving centre. 

The three conclusions—Atheistic, Pantheistic, and The- 
istic— contain the same ultimate element.” “It is 
impossible to avoid making the assumption of self-existence 
somewhere, and whether that assumption be made nakedly 
or under complicated disguises it is equally unthinkable.” 
“If from the origin of the Universe we turn to Nature, 
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the same difficulties under new aspects ‘arise.’ We are 
compelled to make assumptions, which assumptions cannot 
be represented in thought.” ‘We cannot think at all about 
the expressions of the eternal world without thinking of 
them as caused,” nor “ carry out an enquiry concerning 
them without accepting the hypothesis of a first cause.” 
‘‘To think of the first cause as finite is to think of it as 
limited,” and “implies a conception beyond its limits. If 
limited there is something outside of it.” ‘‘ This something 
must have no first cause, must be uncaused.” “ If we admit 
there can be something uncaused there is no reason to 
assume a cause for anything.” The assumption must be 
infinitude. ‘It must be independent ”—an implication of 
necessity implies dependence—‘ if the presence of any 
other existence is necessary”; ‘‘ there can he nothing in it 
which determines change, and nothing which prevents 
change.” ‘‘ If it possesses anything which implies restraints 
or necessities it is not ‘a first cause.’” ‘‘Thus a first cause 
must be in every sense perfect, complete, total, including 
within itself all power, transcending all law, or absolute.” 
In our search we arrive at “‘ the hypothesis of a first cause, 
and we have no alternative but to regard this first cause as 
infinite and absolute.” These reasonings and results we 
are told are illusive, and ‘‘ are merely symbolic conceptions 
of an illogical order.” 

If every fact is to be proved by rigid logical formularies, 
then God, Intelligence, Perception, Conception, Phenomena, 
the Universe in its multitudinous grandeur, Galaxies, 
Systems of Suns and Worlds are all illusions. We dwell 
in a paradise of nothingness—a consciousness creating its 
own impressions, the alpha and omega of all things. Apply 
the reasonings of Mr. Spencer to the most trivial facét—it is 
non-existent :* all becomes the necessity of nothingness. 

The arguments concerning the absolute, adopted so far as 
they serve Mr. Spencer’s illustrations, are those used by 
Dean Mansell (‘‘ Limits of Religious Thought”) in his 
comments on Sir Wm. Hamilton. He says (for the full 
argument the reader is referred to this work) :—The “ three 
conceptions, the Cause, the Absolute, the Infinite, all equally 
indispensable, do they not imply contradictions to each other 
when viewed in conjuné¢tion as attributes of one and the 
same being?” Such is the proposition in its nakedness. 
The difficulty throughout the whole argument appears in 


* Archbishop Whately’s amusing study in logical metaphysics, viz., ques- 
tioning the existence of Napoleon, may be studied with profit. 
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considering these principles as attributes. If viewed as 
merely attributes, and not as one principle differently 
designating the same being, they seem to imply contra- 
diction. 

Why are these, said to be ‘‘ indispensable ”’ qualities, to be 
viewed as attributes, which when conjoined as one being 
contains within itself the substance of all: there are no 
opposites ? We might as well, in describing anything which 
has various designations, call these designations attributes, 
and treat them as opposites although each designation is 
the consistent whole, notwithstanding its nomenclature. 
View the attributes as constituting the entirety of a being 
coming into existence at the same moment as a whole. We 
are then rid of the intolerable finesse of the Absolute, the 
Infinite, the Cause. Whether it be by Sir Wm. Hamilton, 
Dean Mansell, or Mr. Spencer that the distin@tions are 
raised, they appear to have their consummation in the 
desire which exists in the minds of many to make that 
which may be the simple, the complex by rules of logic 
(setting apart the idea that the finite can never comprehend 
the infinite). There appears to be no necessity in the pre- 
miss to consider the three other than as a consolidated 
whole. Why should they be marshalled as opposites? It 
serves no purpose in the conception of a God, for attributes 
are but emanations, although each viewed in its integrity 
has the significance of a complete whole. We may differ- 
entiate phenomena, but it seems an absurdity to differentiate 
that which in its own substance and consistency is all 
things. I may cause an effect; surely it will not be said 
the effect is opposed to the cause, or can usurp its place as 
a cause; it is a mere result from an existing something 
which may be done, or not done, as the operator wills. If 
the three flow from the one and constitute the one, the 
aspects become and are the thing, as consciousness, intelli- 
gence, will. It may be intelligence in one sense, will in 
another, but all the aspects are recognised in consciousness. 
If an absolute is conceived, there can be neither conditions 
nor parts. It is not because a cause is contained in the ab- 
solute that the cause is so conditioned (¢.e., a cause as an 
infinite projection) that it ceases to be a part of the absolute 
from which it emanates. So with infinite or infinitude ; it 
is but a principle contained in the absolute. It is said “a 
cause as such cannot be absolute, nor the absolute as such 
a cause ;” but if the cause is an effect of the absolute there 
is no reason to suppose the cause is the equal of the abso- 
lute, for if the absolute is conceived to precede the cause, 





512 “* Ultimate Religious Ideas.” [September, 


and is the cause of the cause, then the cause is controlled, 
but the cause put as an abstraction for the absolute is the 
absolute and uncontrolled. The absolute, the infinite, the 
cause—each can exist as separate conceptions of a definite 
whole. It is not because the conceptions are several that 
they are contradictory to the conception that the infinite 
absolute exists by itself, and afterwards manifests itself as a 
cause of phenomenal effects; for this, say what may be 
said, is what the cause amounts to,—in other words, a 
Creator. 

The notion of the infinite becoming what it was not from 
the first is an arbitrary assumption, because it is impossible 
for human thought to penetrate the absolute as such, the 
infinite as such, or the cause as such. Conceive an infinite 
absolute which is itself the cause of all effects, then we have 
an absolute comprehending within itself all which the human 
mind can conceive as attributes, and which constitutes within 
itself ‘‘ the all of all.” To say the absolute is not absolute 
because it is infinite, and that the cause is not omnipotent 
and omniscient because effects proceed from it, is mere idle- 
ness; and to say that if omnipotence ‘is uncaused that 
there need be no cause for anything” may be logic, but it 
certainly is not sense. All these confusions arise because 
the finite intelligence is not equal to an infinite conception. 
Without analysis we present the synthesis—God. We know 
things are caused,—Science proves the fact ; our perceptions 
of phenomena apply them as faéts; we trace effects to 
cause, cause to cause, still we cannot get beyond an exist- 
ence in consciousness. That we cannot conceive how an 
initiating cause came into being is no proof that it was 
caused, rfor is it any proof that it was uncaused; we only 
know that a cause exhibited in effects exists, but when we 
find effects we also find something outside them. Our facul- 
ties being finite cannot carry us to the beyond, but it does 
not follow that there is no beyond. All this is thinkable; 
we are merely unable to fathom the unfathomable. We see 
mind, and we are told we know “its beginning in time.” 
This is exactly what we do not know, nor the genesis of 
substance, nor of force. We may form conceptions of them, 
and judged by our perceptions both mind and force are 
uncaused, and we only arrive at some analysis by means of 
our reason. We conceive mind is not force because mind 
directs it, and that matter (in its received sense) is not a 
cause because force impels it. Mind must have preceded 
force, as force must have preceded substance, and without 
intelligence there could be no mind ; then intelligence must 
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have preceded mind. To say that intelligence and mind are 
the same is not true, because intelligence is unparticled ; 
mind is particled into ideas, thoughts, reasons, memories, 
&c., the whole subsisting as intelligence cognized in con- 
sciousness. We cannot reason beyond consciousness, for 
where perception and conception go consciousness goes with 
them. If we, possessing a finite consciousness, can conceive 
so vastly as to magnify the conception by infinitude, we have 
then the apprehension of a something which the human 
conception cannot grasp, and is therefore unfathomable as 
far as we can think. If it be said that consciousness is con- 
ditioned, for it is said to be limited, conceive infinitude as 
one of its aspects, and there is no limitation ; and so it is 
in all the aspects in which it may be contemplated,—call it 
by whatever name it may be called, we have but that which 
is perfect in its own perceptions and conceptions, not as parts 
or conditions or states, but as an abiding whole, a perfected 
entity; and whether finite or infinite the same principle 
pervades it. In its infinite aspect it comprehends time and 
space, and all to which perception and intelligence can 
attain. There is no need to chop logic in such a conception, 
for it contains its own logical answer—that which is the 
whole can only be equal to itself. Extend the human con- 
ception so that it shall comprise all possible conceptions, 
and we have comprised in its cognizance the Absolute, the 
Infinite, the Cause, an inseparable and an all comprehensive 
entity manifested in phenomena. 

In what way “the fundamental conceptions of rational 
Theology ” are self-destructive, supposing the absolute, &c., 
are the fundamental conceptions, I am at a loss to conceive ; 
but if an assumption is to be taken for a fact, and we begin 
by a given, then we reason from the assumption, and all the 
inductions it will fairly carry are admitted with it. But 
when several things are presented, not as the constituted 
thing but as conditions of the thing, and taking each as 
such, then any hypothesis, logical or otherwise, has within 
itself the potence of its own destruction. 

We cannot reason on the absolute supposing it to be an 
ultimate conception, for when we begin to reason on it 
it is not then the absolute, but a conception of the finite, as 
are aJl suppositions which stretch beyond the bounds of the 
human mind. We get a conception of the oblate sphere we 
call the world by balancing facts, by experiment, and by 
observations upon the sequences and aptitudes of natural 
things ; we go beyond, and find by the consonance of in- 
duction that an oblate solid sphere must have existed as an 
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incandescent mass (?) or as mist : research of Science shows 
that there are such mists floating in the sky, and that their 
material has been examined, and by deductions it is con- 
cluded that all these mists consist of cosmic materials. We 
are still in the region of phenomena, and the conception of 
them is attained by a mental contrasting of minute effects 
with gigantic ones. The mind through observation discovers 
an uniformity of action, and for convenience the unity of 
effects is called law,—a law by which all phenomenal effects 
are governed, but when the mind extends itself beyond phe- 
nomena it reasons only on the conceptions which are the 
effects of its own presentments, and are judged by rules 
not drawn from the phenomena, but which are the inven- 
tions of itself, and by which it insists that the precession of 
its conceptions shall be governed. Observations on pheno- 
mena have disclosed a law by which they are governed, and 
we say the law had an institutor because the human faculty 
is able to frame laws by which it can govern and produce 
sequences, the outcomes of the law. But the law governing 
natural phenomena, being no institution of man, by induc- 
tive reasoning it is inferred that this phenomenal law had 
also an institutor with an intelligence and power equal to 
command the effects produced. Man finds, to institute his 
law, he must employ his intelligence in order to arrange his 
sequences and produce a harmonious result: when he 
arrives at the I think, or thought in the comparison of phe- 
nomena, he by induction arrives at an I think, or intelligence 
commensurate with its production, and as his I think is an 
individualism, by a parity of reasoning we should say that 
the I think discovered in phenomena is also an individualism 
or entity; and as he disinters from phenomenal nature the 
mystery of a cause not existing in the world of the seen, so 
he arrives at a consciousness comprising within itself an 
intelligence with the capacity to produce natural phenomena. 
Beyond the true region of phenomena the human mind does 
not realise the conceptions which its own ideas have pre- 
sented, but makes these conceptions subjeCtive, and presents 
them as objects, but which the mind fails to translate in 
their facts, and these ideas being insoluble in thought remain 
as conceptive symbols. The beyond is not unthinkable, but 
unfathomable. 

There are many images presented in the mind, but they 
are facts only because of their presentment in conscious- 
ness, for in consciousness alone is comprised all phenomenal 
existence, and this phenomenal existence is the range of the 
human intellect. Within these ranges man frames his own 
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conceptions, for between the genesis of mind and its ulti- 
mate (whatever that may be) there is the most perfect 
freedom of will. a = 

It is mere fancy to talk of polytheistic, monotheistic, and 
atheistical faiths, or, as it is put, Atheism, Pantheism, and 
Theism, in a logical disquisition on mental processes, they 
being but conceptions framed in thought. With the principles 
of the mind as to innate perceptions, influx and inspiration, 
we have not now to do, but which, when phenomenal, are 
considered as distinCtive attributes or conditions. From all 
that has gone before it follows that each creed and God, be 
the conceptions what they may, are only phases of thought, 
and are real so long as they are recognized in conscious- 
ness ; being so, man is the architect of his own future: to 
repeat the aphorism of Bishop Clerk, ‘‘ Where we leave off 
in this life we begin in the next.” Here is the true common 
ground and meeting point of all creeds, but we have not 
now to discuss their reasonableness or unreasonableness. 
We can arrive at “an ultimate religious truth of the highest 
possible certainty ” different to that which Mr. Spencer in- 
troduces. ‘‘ Now every theory asserts two things: firstly, 
there is something to be explained ; secondly, that such and 
such is the explanation.” Hence, however widely different 
speculators may disagree in the solutions they may give of 
the same problem, “‘ yet by implication they agree there is a 
problem to be solved.” ‘‘ Here there is an element which 
all creeds have incommon. Religions diametrically opposed 
in their overt dogmas are yet perfectly at one in the tacit 
conviction that the existence of the world, with all it con- 
tains and all which surrounds it, is a mystery ever preparing 
for interpretation.” This assumption cannot be considered 
to be an “ ultimate religious truth.” It has alone a basis as 
a phenomenal enquiry. Most creeds, if not all, deny there 
is any mystery to explain, and all dispose of phenomenal 
enquiries by presenting a cosmic theory, either assumed to 
be an inspiration of the founder or adopted as being the in- 
spiration of other gifted men. An acquaintance with the 
history of creeds, and of some philosophies approaching the 
importance of creeds, points to an ethical axiom, however 
differently expressed, common to them all. It is found in 
the Vedas; it was the inculcation of Zoroaster as an article 
of faith. It was propounded by Confutse. It is found in the 
Jewish writings, in those of Plato, and in Egyptian myth- 
ology. It was the inculcation of Jesus, and occupies a place 
in the Kuran, varied in phrase, as follows in a true 
transcript : ‘ Do unto others as you would they should do 
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unto you.” It is the inculcation of the bond of brotherhood, 
the link-chain of humanity, and may be considered as an 
ultimate religious truth, a fundamental basis, and ‘‘a vital 
element in all religions.” 

Mr. Spencer appears to be ignorant of this general moral 
-law, or, if not ignorant, he is open to a graver imputation, 
He says, after a peculiar kind of reasoning (page 45), “‘ Thus 
while other constituents of religious creeds drop away, this 
remains (inscrutableness of creation) and grows even more 
manifest, and so is shown to be an essential constituent.” 
He ends his exposition by saying “‘ that the power which 
the Universe manifests is to us inscrutable,” which he em- 
phasised in the following observation :—“‘ Instead of dis- 
closing a fundamental verity existing in each, our investigation 
seems rather to show there is no fundamental verity con- 
tained in any.” 

As far as space would admit a presentment is made of 
Mr. Spencer’s Theology. It must be obvious to all who 
choose to think, that the mere presentment of Mr. Spencer’s 
propositions, as subjects to reason upon, contain within them- 
selves the negation of the whole of his hypotheses, v7z., that 
they are unthinkable. What process of reasoning can be 
carried on without thought ? To a common apprehension 
thought, thinking, and thinkable, are very much alike. 

Mr. Spencer has a great name, is a great thinker, and a 
very able man; but it does not follow that the conclusions 
of great thinkers are always corre¢t or conclusive. At one 
time he pictures an impossible Utopia (Sociology); at 
another introduces confusion into subjeéts which common 
sense not only readily assents to, but which every experience 
confirms. Logical disquisitions are useful as mental exer- 
cises, and there their uses end. We have then a war of 
words which each Professor construes in accordance with 
his own formula, and as a consequence we have a Babel of 
confusion. Mill has one interpretation, Sir William Hamil- 
ton another, Kant another, Hegel another, with Spencer, 
and a whole host of logical metaphysicians whose names 
are legion: in this aspect well might Lewes assert that a 
system of philosophy is impossible. Mr. Spencer is largely 
quoted by a know-nothing class of would-be philosophers. 
I have heard Mr. Spencer cited as an authority for the 
greatest absurdities, and this because he has not been read, 
or, where picking has been adopted, the particular selection 
has not been understood; hence an incredible amount of 
mischief has resulted. The crudities of these would-be 
philosophers have been adopted by an audience ignorant as 
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themselves, not exa@tly upon the reasons they advance, but 
upon the authority of a quoted name. Even nonsense ably 
put is very alluring to a great class of readers; but strong 
vigorous reasonings, even although the bases be hypothetical 
or false, are a lure too great to be neglected. Accept Mr. 
Spencer’s teachings im toto (as many do, and without the 
patient examination so necessary to understand his theses), 
then all which makes the sum of human intelligence and 
human hope is but a dream, ‘and leaves not a wreck 
behind.” 





Il. THE EXTRACTION OF SUGAR FROM THE 
JUICE OF THE CANE AND THE 
JUICE OF THE BEET-ROOT, VIEWED IN 
ITS COMMERCIAL ASPECT. 


By RopBert GALLoway, M.R.I.A. 


ere present appears to be a very opportune time for 

considering the subject which the title of this paper 

indicates* ; for not only have the Technical Commis- 
sioners selected the manufacture of beet-root sugar as an 
example of an important industry benefitting, or rather 
owing its origin to, the scientific and technical training the 
industrial community receive in Germany and France; but 
also the manufacture of beet-root sugar as an industry for 
England has been strongly recommended very recently by 
two well-known chemists. By the way I would recommend 
those who have money to invest not to attach too much 
importance to the certificates of these gentlemen, as neither 
of them has had, I believe, any practical experience in the 
manufacture or refining of sugar, and sound knowledge on 


* This article was all but completed before I saw it announced that the 
“Quarterly Review ” for this quarter would contain an article on ‘‘ The West 
Indies and Sugar Bounties.” I make this remark as it might be thought by 
some that the title of that article had suggested the subjeA to me.—R.G, 
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this, as on other subjects, does not come by inspiration.* 
Furthermore, according to newspaper statistics, 30,000 
work-people have been thrown out of employment in 
the United Kingdom, owing to the importation into the 
country of the bounty-fed beet-root sugar produced in Ger. 
many, France, Belgium, and the Netherlands. 

Although I and others may not agree in every particular 
with the strictures the late Baron Liebig published about 
thirty years ago, in his well-known work ‘‘ Familiar Letters 
on Chemistry,” on the system pursued in Germany and other 
continental countries for fostering the beet-root sugar indus- 
try, nevertheless I think that this manufacture is not a feli- 
citous example of the advantages a nation would derive by 
affording its sons the best opportunities for acquiring a 
sound and complete course of scientific and technical edu- 
cation.. Granted that a great deal of chemical and engineer- 
ing ingenuity has been expended on the improvement of this 
industry, it is all but certain that the talent applied to its 
improvement would have been unfruitful if the industry 
itself had not been fostered directly or indirectly by State 
grants. If industries have not only to be started, but have 
to be perpetually upheld by State bounties, they cannot be 
regarded as sound commercial industries.t Of what value 


* Investors before staking their money in this new industry for England 
ought to read the letter signed “An Observer,” which appeared in the 
‘* Times ” of May 31st, 1884. 

t+ It is admitted, even by strict political economists like the late John Stuart 
Mill, that protecting duties are defensible when they are imposed temporarily 
in hopes of neutralising a foreign industry, in itself perfectly suitable to the 
circumstances of the country ; as the superiority of one country over another 
in a branch of production often arises only from having begun it sooner, the 
one possessing no advantage over the other except a present superiority of 
acquired skill and experience. ‘It is a just remark of Mr. Rae,” Mr. Mill 
observes in his ‘‘ Principles of Political Economy,” ‘ that nothing hasa greater 
tendency to promote improvements in any branch of produ@ion than its trial 
under a new set of conditions. But it cannot be expected that individuals 
should at their own risk, or rather to their certain loss, introduce a new manu- 
faQture, and bear the burden of carrying it on until the producers have been 
educated up to the level of those with whom the processes are traditional. 
A protecting duty, continued for a reasonable time, will sometimes be the least 
inconvenient method in which the nation can tax itself for the support of such 
an experiment. But the protection should be confined to cases in which there 
is good ground of assurance that the industry which it fosters will after a time 
be able to dispense with it.” I have quoted these observations of the late 
Mr. Mill, that protecting duties, or the guaranteeing from loss those who start 
important industries in a country, are defensible for a time on strié political 
economy principles, as English statesmen of the present day need to be re- 
minded of this national duty. In Ireland, for example, where ther@ exists 
little manufa@turing skill and experience, what more prosperous industry 
could be started than the manufacture of the different substances—iodine, 
bromine, and the potash and soda salts—existing in kelp; the raw material, 
seaweed, abounding in the sea encircling the most poverty-stricken districts of 
that part of the United Kingdom; but Government aid, in the form of a 
guarantee against loss, is required to start it. 
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as a manufacturing process, for example, would the produc- 
tion of alizarin artificially be, if it could not be manufactured 
artificially at an equal or at a less cost than it cost to culti- 
vate the madder root, and extract the colour, as had hitherto 
been done, from that root. The beauty of the method for 
artificially obtaining this colour would not be in the least 
affected by the result, and the discovery would still remain 
as beneficial to pure Science; but as a manufacturing pro- 
cess it would have to be said that it had failed, if its manu- 
facture did not fulfil one of the conditions named. 

Liebig remarks, in the work I have referred to, that ‘‘ the 
financial laws of Continental States have selected sugar as 
an article to be taxed on importation ; and the Government of 
the States forming the German Customs Union received, as 
duty on 1,200,000 cwts. of sugar imported in 1846, £875,000, 
which made part of the sum required for the expenditure of 
these States. In the same year ninety-six manufacturers of 
beet-root sugar in the Union produced 334,320 cwts. of sugar 
from 4,446,469 cwts. of beet-root, and this sugar was con- 
sumed within the Union at the same price as the sugar 
imported from tropical countries. Had this beet-root sugar 
not been produced at home an equal weight of sugar would 
have been imported. In that case the State would have 
received 2,400,000 florins (£120,000), at the rate of 84 florins 
per cwt., which sum was paid to the manufacturers of beet- 
root sugar in the price of the sugar. Instead, therefore, of 
about 13 millions of florins, which the State would then have 
received, it received only 10} millions; and it is plain that 
without the deficit of about 24 millions other taxes might 
have been diminished to that extent. The inhabitants of 
the Union, therefore, paid 2} millions of florins to the beet- 
root sugar manufacturers, and 2} millions in other taxes. 
Each of the ninety-six manufacturers received, on an ave- 
rage, about 25,000 florins (£2000) from the population, 
without the latter having derived any advantage whatever 
from the payment. The satisfaction of eating sugar grown on 
our own sotl is therefore purchased at a not inconsiderable 
sacrifice.” 

Before entering upon the question whether the manufac- 
ture of sugar from beet-root could have arisen—and if it had 
whether it would not have been confined to a very small 
atea—if the manufacture of sugar from the cane had been 
carried on under as favourable conditions for the manufacture 
of that sugar as the manufacturers of beet-root sugar have 
enjoyed, independent altogether of the advantages they have 
derived from the bounty system, we will notice a few passages 
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in the Report of the Sele¢t Committee on Sugar Industries, 
ordered by the House of Commons #o be printed, 4th August, 
1880 ; the Committee having been appointed to inquire into 
the effects produced upon the Home and Colonial Sugar 
Industries of this country by the systems of taxation, draw- 
backs, and bounties on the exportation of sugar, now in 
force in different foreign countries. 

The Committee stated that loaf-sugar refining was formerly 
a considerable industry in this country, there having been in 
the year 1864 about thirty ioaf-sugar refineries, converting, 
in round numbers, 200,000 tons of raw into 140,000 tons of 
loaf sugar per annum, and employing £600,000 floating and 
£600,000 dead capital, in addition to the capital employed 
in other trades connected with the business. From that 
year there was a gradual decline in the trade, until in 1875 
it became practically extin®. With the decline in the 
manufacture in this country there has been a continuous 
increase in the importation of loaf sugar from foreign 
countries. In 1863 the import amounted to 13,731 tons, of 
which 5285 tons came from France and 5960 from Holland; 
in 1871 the import had grown to 78,551 tons, of which 
37,000 tons came from France and 27,500 tons from Hol- 
land ; and in 1878 the import had grown to £57,807 tons, of 
which 115,683 tons came from France and 32,500 tons from 
Holland. This decline in our own country, and the exten- 
sion in other countries, of the production of loaf sugar did 
not arise from the want of enterprise or skill on the part of 
our refiners, or to any natural disadvantages they laboured 
under ; but the extin¢tion of the manufacture in England, 
and its extension in foreign countries, was due to the fact 
that the foreign refiner was enabled to put his sugar on the 
English market below cost price, owing to the bounty his 
Government gave him on the sugar he exported; and of 
course against such competition the English refiner was un- 
able to contend successfully. 

At the time the Committee reported, no refined moist 
sugar, which had become an important branch of refining 
in England, was manufactured on the Continent ; but they 
observe that if the system of bounties on export was ex- 
tended to moist sugar, the ruin which had befallen the loaf- 
sugar refiners would likewise happen to the refiners of moist 
sugar. 

I understand that no refined moist sugar is ever now im- 
ported into the United Kingdom from tke Continental 
States ; but whilst France has been lowering its bounties, 
the bounties in Germany, Austria, and Holland have been 
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increased to such an extent, both on refined sugar (loaf) and 
brown moist sugar, that it has become unremunerative not 
alone for our refiners at home to manufacture loaf sugar, 
but it is likewise unremunerative for our colonial sugar 
manufacturers to sell their unrefined moist sugar in the 
English market. 

France is now suffering almost as much as England, 
owing to the large bounties the Governments of Germany, 
Austria, and Holland are giving their manufacturers: it is 
thought by those well conversant with the subject that, if 
these excessive bounties continue, France will have to meet 
the competition by returning again to the excessive bounty 
system. 

‘| therefore repeat that I am of opinion that this industry 
is not a felicitous example of the benefits a nation ought to 
derive by affording its industrial community the means of 
obtaining a sound scientific and technical education. For 
whilst the continental sugar manufaturer can by the bounty 
system place his sugar on the English market below cost 
price, he sells at home his sugar at nearly, if not quite, 
double the price he supplies it at to the English consumers. 

After we have inquired to some extent into the effects of 
the bounty system on the Colonial Sugar Industry, I will 
subsequently propose a scheme which, if adopted in our 
sugar-producing colonies, would enable the manufacturer to 
contend far more successfully with the continental ones ; 
and it might thus be the means of destroying the bounty 
system. 

Mr. Neville Lubbock, one of the witnesses examined be- 
fore the Committee, estimated the total value of the estates 
in the West Indies at £12,700,000, irrespective of town 
property dependent on sugar interests. The value of the 
estates in the Mauritius he calculated at £6,000,000, and in 
India at £1,000,000. If to these sums is added the value 
of the town property, and the property not sugar estates, 
but which is dependent for its value on the sugar industry, 
it would raise, he considered, the amount of capital involved 
in this industry in the British possessions to fully £30,000,000. 
The number of people employed in the industry he estimated 
at 250,000, and the amount of wages annually paid them at 
£6,000,000. 

In 1879 it was asserted that the prices obtainable for raw 
cane sugar did not pay for the cost of cultivation, except on 
estates very favourably situated: this year, 1884, matters 
are still worse, for although in Barbadoes there is a good 
crop, 18s. per cwt. (the present price) would not nearly pay 
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the planter; he could not produce the sugar for that sum ; 
and matters are said to be still worse in Demerara and 
Trinidad. 

A general abandonment of sugar cultivation must there- 
fore take place in these colonies if the present prices for 
cane sugar continue to last much longer, and if no remedy 
can be devised. And it is upon the success of the sugar 
industry that our West India colonies mainly depend, both 
for the employment of their population and the collection of 
their revenue. In 1879. the abandonment of estates had 
begun; in Jamaica alone, in that year, thirty-six estates 
were advertised for sale without finding buyers, and one 
estate—for which {£12,000 had been offered a short time 
before—was then being abandoned.* 

I have already stated that the beet-root sugar manufac- 
turer extracts his sugar under more favourable conditions 
than the cane sugar manufacturer has hitherto possessed ; 
the advantages I alluded to do not include the bounty 
system, but are what may be termed local and natural ad- 
vantages: they were pretty fully described by Liebig, viz., 
superior processes employed in the manufacture, a climate 
more advantageous for the working up of the juice, and more 
intelligence engaged in directing the operations. These ad- 
vantages, with the exception of climate, need not, as I shall 
show, continue; and the advantages of climate may be 
greatly minimised. 

The advantages the cane sugar manufacturer possesses 
over the beet-root sugar manufacturer are much more 
important, for he operates upon a juice much richer in sugar 
and containing a much less quantity of impurities, as will 
be seen by the following analyses. The analyses must of 
course be viewed as only approximative, but that will not 
materially alter the relative proportions both of the sugar 
and the impurities. 

Peligot found the juice of the Otaheite cane from Mar- 
tinique contained the following percentage of the different 
substances named :— 


* Superadded to the disadvantages our colonial planters experience in the 
English markets, they now experience very similar disadvantages in the 
markets of the United States, for Spain can now introduce the sugar manu- 
fa&tured in her plantations into the United States on better terms than can be 
obtained for the sugar manufactured in our own colonies: she has procured 
from the United States the most favoured-nation treaty for her colonies, 
including slave-growing Cuba, whilst our Foreign Secretary, Lord Granville, 
states that it is impossible for Great Britain to obtain like treatment for Her 
Majesty's West India colonies. 
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tun dae ote eee. di w+. 20°00 
Other vegetable matters ... ... ... 0°20 
Inorganic matter (ash)... ... ... «.  O°2I 


T00°O! 
Weight of solid matters, 20°41. 


The following analysis of beet-juice is extracted from 
Spon’s “ Encyclopedia of the Industrial Arts and Manu- 
factures ” :— 


a ee ee a 
a ae ee ee a 
Other vegetable matters... ... ...  1°467 
Inorganic matter (ash)... «.. «.  O°671 


100'000 
Weight of solid matters, 13°388. 


These analyses show us that for every 100 tons of sugar 
in 400 tons of the juice of the cane, there are only 52 
tons of sugar in the same quantity (400 tons) in the juice of 
the beet-root: this of course is a very serious difference; 
but this difference is greatly enhanced when the amount of 
sugar produced on an acre of land by growing the cane, and 
on an acre of land by growing beet, and the relative value 
of the land in the West Indies and on the Continent are 
taken into account. At the time when Liebig wrote, 10 cwts. 
of sugar on an average existed in the beet-root grown on an 
acre of the best land in Germany, whilst the amount of 
sugar existing in the sugar-cane grown on an acre of land 
in the West Indies amounted to from 40 to 50 cwts., whilst 
the rent of the land in the West Indies was only one-tenth 
of what it was on the Continent: these proportions may 
have somewhat altered since that time, but a very wide 
margin still remains in favour of the sugar-cane. Then 
again the analyses show us that for every 100 of sugar in 
the juice of the cane there is present along with it only 1°00 
of vegetable and 1°05 of inorganic impurities, whereas along 
with every 100 of sugar in the juice of the beet there exists 
13°04 of vegetable and 5°96 of inorganic impurities. And if 
it were not for the presence of the vegetable impurities 
white sugar would be obtained direct from the juice without 
the juice having to undergo any purification, as it would be 
absolutely free from all organic impurities, and, furthermore, 


2M2 
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owing to their absence it would not ferment. The inorganic 
impurities also act injuriously, as they prevent a certain 
amount of sugar from crystallising out ; and the larger the 
quantity of these impurities, the larger the quantity of the 
sugar kept in solution. 

The kind of vegetable impurities present in the juice of 
the beet are not only more detrimental in the manufacture 
of the sugar than those existing in the cane by reason of 
their greater quantity, but they are also more detrimental by 
reason of their quality ; for if the same simple and imperfect 
purification were adopted for purifying the juice of the beet 
as has been employed for purifying the juice of the cane, the 
sugar produced would be unsaleable except for refining pur- 
poses, and even for these purposes it would command, com- 
paratively with cane sugar, but a small price; and the 
relative quantities of sugar capable of being obtained by this 
mode of clarifying the juice would be very much less in the 
case of the beet than would be obtainable from the juice of 
the cane, and, further, the molasses from the beet-juice 
would be unsaleable, except for the purpose of being manu- 
fa€tured by the process of fermentation into raw spirit. 
And the advantages rest with the cane with respect to the 
quantities of the vegetable impurities; for although I am 
not going to advocate or recommend the purification of cane- 
juice by means of charcoal, as I believe it can be purified 
more perfectly by a much cheaper and more speedy method ; 
nevertheless if the juice of the cane and that of the beet 
were purified by charcoal under the same conditions, a much 
larger quantity would not only be required to purify a quan- 
tity of beet-juice containing, say, 100 tons of sugar, than it 
would to purify to an equal extent a quantity of cane-juice 
containing the same amount of sugar, but the charcoal em- 
ployed in purifying the beet-juice would also become much 
sooner exhausted than it would in purifying the juice of the 
cane, because the animal charcoal would become sooner 
coated with vegetable carbon in the former than in the latter 
case, and, as is well known, vegetable charcoal is very 
inferior, in decolorising and in other absorbing powers, to 
animal charcoal. 

It appears almost an opprobrium to chemical science that 
no manufacturing process for perfectly, speedily, and cheaply 
removing the 0°20 per cent of vegetable impurities in the 
cane-juice has been discovered, as the result would be so 
important, viz., white sugar direct from the juice, with an 
increase at least of 50 per cent in the quantity of sugar 
obtained from a given quantity of juice. 
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With regard to the nature of these impurities, books 
treating on the manufacture and refining of sugar are very 
misty and misleading on this most important point. In 
studying them one would naturally infer that these im- 
purities were of the same class, and without variation in 
their relative quantities in the juice of the canes grown in 
different localities: if this were the case, then the rum ob- 
tained on fermenting the molasses would have the same 
aroma and flavour wherever the cane was grown; yet it is 
well known in the commercial world this is not the case. The 
aroma and flavour of Jamaica rum, for example, are very dif- 
ferent to the aroma and flavour of the rum made in Barbadoes. 

When out in the West Indies, some years ago, I made an 
examination of these impurities in the juice of canes grown 
in Demerara, Barbadoes, Trinidad, St. Kitts, &c.* I found 
these vegetable impurities are composed of several different 
classes of substances, and possessing of course different 
properties, and therefore no one purifying agent will remove 
all the classes. I also found that some of the classes are 
almost entirely absent in the juice of the canes grown in 
one locality, whilst they largely predominate in the juice of 
canes grown in another locality. This variation in the 
quantity of the classes of impurities in the juice of canes 
grown in different localities goes far to explain the very 
different opinions that have been expressed by manufacturers, 
in different sugar countries, on different manufacturing 
processes that have been tried from time to time, whether 
in the form of purifying agents or machinery. 

Some years before visiting the West Indies a Brazilian 
nobleman informed me that neither the Brazilian Govern- 
ment nor private owners could make their sugar estates pay, 
and he stated it was their intention'to establish a central 
factory, to which the canes from the different estates would 
be sent for the extraction and manufacture of the sugar. 
The Brazilian Government shortly afterwards offered me, 
through this nobleman, the entire management of the 
factory ; but although I considered the plan an excellent 
One, and the terms offered me were all that I could desire, 
as my terms would be their terms, I declined the offer for 
reasons I need not enter into. This led me, however, on 
my visit to the West Indies, to carefully investigate the 
manufaCture of sugar from the cane in this as well as in 
other aspects; and I came to the conclusion that for any 


* I had not an opportunity of examining the juice of the canes grown in 
Jamaica, which I greatly regretted. 
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real improvement to take place the planter or grower of the 
cane must cease to be the manufacturer of the sugar, for as 
long as the occupier of each estate manufactures his own 
sugar, as is done at present, only imperfect processes for the 
manufacture can be adopted, for each grower would not 
have the means for employing the intelligence and skill that 
would be required for carrying out a process by means of 
which white sugar would be obtained as readily as brown 
sugar is at present produced, and with the large increase I 
have already named in the quantity of sugar. It would be 
more reasonable for every farmer to be a butcher, a miller, 
and even a baker, than for the grower of sugar-canes to 
manufacture the sugar from the canes he grows, as in the 
former businesses little (if any) scientific skill is required 
for their superintendence after they are once started, 
whereas with regard to the manufacture of sugar scientific 
knowledge and skill are constantly required: this is proved 
by the fact that in the former trades little is left to be done 
in the way of improvements, whereas in the manufacture of 
sugar from the cane the most vital improvement has yet to 
be achieved. 

But the advantages that would accrue from the separation 
of the purely agricultural from the manufacturing operations 
in the case of the sugar industry has only, in the present 
day, to be stated for it to be seen and comprehended ; for it 
is now admitted that the production of butter and cheese 
can in most cases be more satisfactorily, in every respect, 
carried on by specialists than by the farmers. And a perfect 
process for the manufacture of sugar, like all other perfect 
processes, would necessarily require more skill, care, and 
attention than a crude and imperfect one requires. 

The possibility of not only obtaining white sugar in small 
quantities or under exceptional circumstances, but in large 
quantities and under the ordinary natural conditions, can- 
not be gainsaid, for the refiner accomplishes it with sugar 
containing, in addition to the impurities of the juice, those 
which have been formed by the unskilful treatment the sugar 
underwent in the process of manufacture. That it can be ob- 
tained white cheaply and readily I have convinced myselt, as 
I have ascertained that the vegetable impurities in the juice 
can be completely removed ; and if this perfect defecation of 
the juice were accomplished a system of evaporation could 
be employed in which the natural heat of the climate could 
be utilised, which cannot be done with an impure juice. 

Were this most vital improvement carried out in the 
manufacture of cane sugar, the beet-root sugar industry 
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would be nearly, if not altogether, extinguished, as no 
bounties the Continental Governments could afford to give 
their sugar manufacturers would enable them to compete 
with the manufacturers of cane sugar under these greatly 
improved conditions. 





IlI. INSECT PREFERENCES. 
By |]. W. SLATER. 


grounds, that the Hymenoptera are of all insects the 

most cleanly in their persons and their habits. The 
social species,—especially ants, hive-bees, and wasps,— 
among other proofs of civilisation manifest some regard to 
sanitary regulations. The Texas agricultural ant, according 
to Dr. McCook, summarily expels any dung-beetle which 
presumes to roll its ball of ordure upon the sacred pavement 
around its nest. Ants remove the bodies of their dead out- 
side the camp, and have even been known to give them 
formal burial. Wasps have been admired for their skill in 
snatching away flies from any offensive substance without 
soiling their own feet. Nevertheless facts may be observed 
proving that these industrious and quick-tempered insects 
are not more consistent in their cleanliness than are man- 
kind. Civilised man preys on “ high” game, on the “‘trail”’ 
of the snipe, on sour-krout, and, what is infinitely worse, on 
“eingelegte Bohnen ”—anglicé, putrescent kidney beans. 
Surely, then, we may be tolerant if we find a wasp guilty of 
cannibalism, or of any other indelicacy. 

Walking lately around a pond near Aylesbury, for the 
purpose of observing the doings of the water insects, I saw 
lying on the bank a dead perch, which might weigh about a 
pound. The fish was in a very offensive state, and over it 
hovered with querulous buzzings a flock of blowflies. Won- 
dering why they did not settle upon the perch and “ blow ” 
it, I looked more particularly, and saw that a party of wasps 
were in possession. They ran up and down upon the car- 
case, nibbling choice fragments about the gills, and tasting 
the juices. Hence the blowflies naturally kept aloof, fearing 
lest they might be seized and dismembered. Hence it 


e is generally considered, and not by any means without 
| 
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appears that wasps as well as flies are unclean feeders, and 
that they may deposit upon our food or our persons putre- 
factive ferments, or possibly disease germs. 

As to bees and butterflies, their preferences for certain 
flowers have already been made the subject of not a few 
interesting observations ; but we are as yet far removed from 
being able to reduce their predileCtions, either for odours or 
colours, to any definite principle. 

It is certain that, as far as the scents of plants are con- 
cerned, insect likings are not as human likings. Of this I 
have just had some very striking instances. Opposite the 
window of the room where I am writing these lines stand 
a number of privet-bushes in full bloom. The air is full of 
their odour, which near at hand is very peculiar and scarcely 
describable, whilst at a greater distance it has a sugary, but 
somewhat sickly, character. Neither near nor far, however, 
does it strike my scent-nerves agreeably, and a number of 
persons whom I have asked all agree that they could not 
regard it as a perfume. Yet these privet-blossoms are at 
this moment simply crowded with hive-bees, wild bees of 
various sorts, large and small ‘ cabbage-whites,” painted 
ladies, small tortoiseshells without end, and a few large 
ones. By way of contrast, among the privets stands a 
Syringa in full blossom; but its flowers, so much more 

pleasant to human organs, have scarcely a winged visitor, or 

if by chance a bee or a butterfly strays over it is evidently a 

mistake, and the insect loses no time in getting back to the 

privet flowers. 

To take a similar case: at a little distance off is a patch 
of prickly comfrey, full of flowers. The smell of this plant 
when handled is positively offensive. The flowers have a 
dull, herbaceous odour, slightly blended with a sugary sick- 
liness ; but the whole patch is perfectly alive with bees. It 
would be easy to net half a dozen at a single stroke of an 
insect-net. The colour of the flowers is also not very 
striking—a dull, washed-out, reddish violet. 

Another plant much haunted by insects, but more by but- 
terflies than by bees, is the so-called African Sedum. Its 
odour is not very enticing, is of the sugary class, and its 
colour is a reduced impure red,—such a colour, in fact, as 
might be produced by setting a very awkward apprentice to 
dye a grain crimson upon dirty woollen cloth, and giving 
him very inferior materials. There is scarcely any plant 
which more deserves cultivation by lovers of moths and 
butterflies in country, or even suburban, distri¢ts. Sweet 
marjoram, another plant which much resembles the African 
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Sedum in the dull, impoverished crimson of its blossom, is 
greatly beloved by butterflies, less so by bees. Its odour 
has the same sugary character, blended with a shade of 
aromatic pungency. 

Now if we compare with the plants above mentioned 
some of those possessing odours the most agreeable to man, 
—such as the clove-pink, the carnation, especially the laven- 
der,— we find them relatively neglected by insects. 

We may, indeed, form a notion of the kind of odours dear 
to insects from the mixtures used by lepidopterists in 
“sugaring ” for moths. Coarse sugars, treacle, mixed with 
stale beer, rum, &c., attract not moths alone, but bees, wasps, 
flies, and even some Coleoptera. 

There is not a predilection, but an aversion of certain 
inse¢ts which is somewhat peculiar. Everyone who takes a 
walk in the fields and woods in warm, still, summer weather 
must have noticed the flies which hover round him, and 
constantly strive to settle upon his eyes or intrude into the 
nostrils. These evil beings, whose chief mission seems to 
be the utter refutation of optimism, have a strange aversion 
to bricks and mortar, even in homceopathic doses. The 
other day I walked along an open country road, persecuted 
by these obtrusive wretches. At last the road became the 
wide, straggling street of a small country town, bordered 
by cottages standing in groups of two and three together, 
and separated from each other by gardens, orchards, and 
paddocks. Here the flies almost at once ceased to be a 
nuisance. 

On another occasion I had been taking a stroll among 
the Chiltern Hills, and was there so buzzed about and 
crawled on that observation became well-nigh impossible. 
Yet on my approaching the village of Little Kimble the an- 
noyance came to anend. I was particularly struck with 
this whilst waiting on the platform at the railway-station. 
On the other side of the line—a single one, moreover—there 
was nothing but open fields and hedgerow trees. Why 
should the flies be so much less troublesome here than at 
the distance of a quarter of a mile, where there was similar 
scenery on both sides of the road? I have repeatedly 
noticed similar phenomena, but I am at a loss for the ex- 
planation. If man is the appointed prey of these tiny 
harpies, why do they not follow him into the towns where 
he is more plentiful? If trees and bushes and fields are 
necessary for their comfort, why do they disappear when 
these still form at least nine-tenths of the landscape ? 
Lastly, it must be noticed that hundreds of thousands of 
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such flies must live and die without ever having partaken of 
human blood, or of human secretions whatsoever. Why, 
then, are they so persistently eager for what is not necessary 
to their existence, and what, in many cases, they and their 
forefathers have never tasted ? 

- If, as is now generally admitted, these beings are more- 
over the pedlers of disease, can the teleologist pronounce 
their existence, if purposive, as other than malignantly so? 
And if they have arisen without purpose, on the principle 
of Natural Selection, the difficulties of the case are not 
smaller. 








IV. THE ADAPTIVE RANGE OF THE BATRA- 
CHIANS, AND THE CORRELATION 
OF ORGANS. 


By Dr. J. KOLLMANN. 


cumstances is strikingly developed in the Batrachians. 

According to established facts the range within which 
their organism can accommodate itself to novel relations is 
more extended than that of any other vertebrate animal, 
and its limits are by no means ascertained. As the most 
striking example may be mentioned the results of Miss von 
Chauvin, who by artificial means kept back four axolotls for 
three years in an intermediate stage, in which the nature of 
the water-newts and that of the Amblystomas are so blended 
that the animals can live either in or out of water. The 
newt, formerly regarded as perennibranchial, as the most 
recent intelligence from South America shows, can after the 
lapse of a year become terrestrial, as soon as circumstances 
demand. But it may be retained in an intermediate stage 
of development, and its organism can exist as the Siredon. 
Yet more; its organism can rise to the highest stage of its 
capacity for development, become terrestrial, throw off its 
gills, evolve lungs, and become adapted for life on the dry 
land. Still, if desirable, it can lay aside its terrestrial cos- 
tume just completed, and resume its fish-nature, After the 
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lapse of three years Miss von Chauvin induced two speci- 
mens to return to their original element, and by the appli- 
cation of suitable means they again become complete 
axolotls. 

Dr. J. Kollmann has seen such animals which have thus — 
repeatedly passed through the most extreme range of a 
vertebrate organism. He shows also (in the ‘‘ Zoologischen 
Anzeiger ”’) that European Batrachians also possess an ex- 
traordinary range of adaptability. It has been long ago 
observed that their larve hybernate as such, and then 
reach a very considerable magnitude. Prof. Pfluger has 
observed them hybernating at Bonn and Prague; others 
give an account of the hybernation of Tritons and of certain 
Anoura, such as Rana esculenta and Alytes. Kollmann has 
himself met with hybernating larve of Rana esculenta and 
Pelobates fuscus, which retained their perfect larval cha- 
racter. Hence it follows that, under certain conditions 
acting on the organism of these European larve, their 
transformation into the terrestrial form of the animal does 
not take place. 

Not less strange is it that these creatures do not at once 
escape from their imprisonment in the water as soon as 
opportunity offers. Instead of climbing on the land at the 
first approach of spring, they prefer a longer sojourn in the 
water. Their nature seems no longer desirous of becoming 
terrestrial ; they hold fast their youthful form—a phenome- 
non which Kollman has named “‘ Neotenism.” This fact is 
connected with the developmental phenomena of the 
axolotl. This animal in Mexico very often declines to 
assume its land-guise, and it passes years, or even its entire 
life, in the form of a perennibranchiate. The remaining of 
a so highly developed vertebrate on a lower ontogenetic 
stage of evolution is a fact perfectly new to Biology, and is 
not less interesting than the extraordinary degree of adapta- 
bility among the Batrachians. 

In a memoir by Signor Camerano, recently published in 
the ‘‘ Transactions of the Academy of Turin,” on the 
neotenism of the Amphibia, the author points out that 
Triton alpestris is particularly distinguished by the frequency 
with which it appears in the neotenic condition. According 
to a recent investigation not fewer than fifteen species of 
European Anoura may remain in the larval form longer than 
has been supposed. This is especially the case with Rana 
muta. The animals remain either entirely or partially in 
their aquatic stage. The organism can even carry certain 


of its youthful features over into its land-life. An entire 
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series of the most various combinations have been traced 
which may occur in these species. Sometimes the intes- 
tines, the lungs, or the gills, or only the general form of the 
body or the skin retains the transitory ontogenetic cha- 
racter. 

Further investigations must show in how far the law of 
correlation can be set aside, for in this respect also the 
Batrachians promise to be of a prominent importance. 

In connection with the above-mentioned facts it must be 
discussed what organs in the Batrachians have the strongest 
influence upon correlation. We might 4 priori feel disposed 
to assume that the sexual organs, as determining the perpe- 
tuance of the species, would play the most important part. 
This, however, at least as far as the Urodela are concerned, 
is by no means the case. Their sexual glands come to ma- 
turity, the semen is evacuated, the ova are fertilised, so that 
new generations appear,—e.g., in the axolotl,—and still the 
entire body retains its youthful formation. The sexual 
organs do not seem so intimately connected with the indivi- 
dual life of the animal that their development involves cor- 
relative phenomena in the remaining organs. 

With the organs of respiration the case is quite different. 
Not the development of the lungs fer se, but their full phy- 
siological function, involves the most far-reaching changes in 
the entire organism. The hybernating Anoura, in spite of 
their fish form and their branchial respiration, have lungs 
which contain air ; they, therefore, doubtless inhale air from 
time to time. But these lungs are but small, and do not 
suffice for respiration ; their reduced form is not capable of 
exerting a profound influence upon the remaining organs. 
The skull, the vertebrz, and the intestinal canal remain in 
an embryonic condition, corresponding to the gills which 
perform the physiological duty of respiratory organs. The 
entire body, muscles and bones, and the circulation remain 
on the same ontogenetic stage of development as the gills— 
that is, they remain embryonic. All this is changed at once 
as soon as the lungs come fully into play. In this respect 
the above-mentioned experiments of Miss von Chauvin are 
so exceedingly instructive, because they show most clearly 
how profound is the influence of the respiratory organs 
upon the correlative transformation of other parts of the 
organism. 
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V. ON TROPICAL EPIPHYTES. 


HE aspect of a tropical primeval forest is essentially 
determined by the luxuriant growth of epiphytic, or, 
‘as they are more popularly styled, parasitic plants. 
Their countless forms cover the tops of the trees in strange 
rofusion, and give them that fascinating variety which 
deligits the traveller. These plants are not in all cases to 
be regarded as true parasites: their roots do not penetrate 
into the interior of the tissues of the trees on which they 
dwell. On the contrary, they creep along the surface of the 
bark or enter chinks which already exist. Like the lichens 
of the North they are content with the nourishment to be 
met with on the surface of their host, or are even totally in- 
dependent of it as far as nutrition is concerned. They are 
led to this peculiar way of life by the struggle for light so 
predominant among forest vegetation. They utilise the 
stems of trees merely as stages or re in order to reach 
the light. i 

Several interesting questions here at once suggest them- 
selves. How, for instance, do these plants continue to exist 
amidst unfavourable conditions? How do they, growing on 
a hard, smooth bark, obtain the needful supply of water and 
of inorganic food? These questions have been thoroughly 
discussed by A. F. W. Schimper, in a treatise published in 
the ‘“‘ Botan. Central-Blatt,’”’ and in the ‘‘ Naturforscher.” 
This author’s studies relate chiefly to the Epiphytes of the 
West Indies, and are mainly founded on observations which 
he made in 1883, in Dominica and Trinidad. The gorgeous 
vegetation of this latter island will doubtless be known to 
many of our readers—if from no other source—from the 
eloquent descriptions of the late Charles Kingsley. 

In the epiphytic flora of the West Indies the greatest 
number of species belong to the Orchids, though the Bro- 
meliaceze and the Aroids surpass them in the number of in- 
dividual plants and in their conspicuous character. The 
ferns are especially rich both in individuals and in species. 

As the dwellers on trees are exposed to the same unfavour- 
able conditions as ground plants in a very dry soil, they are 
provided, like the latter, with succulent or leathery leaves, 
which exhale moisture very sparingly, and do not readily 
wither. The stems sometimes form rosette-like tuberous 
swellings, and send out roots many and strong, which creep 
or climb on the supporting tree and produce numerous 
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secondary roots. The seeds are adapted for distribution by 
the wind or by animals; some of them are arranged for what 
may be called flight ; others are exceptionally light; and 
others, again, are enclosed in juicy fruits. In many Epi- 
phytes we meet, besides, with a non-sexual reproduction by 
means of stolons, or shoots, which subsequently become in. 
dependent, and which in some cases, asin Tillandsia usneoides, 
entirely supersede sexual reproduction. 

The Epiphytes, as regards their manner of life, may be 
divided into four groups. The first class comprises those 
plants which for their whole lifetime obtain their nutriment 
solely from the surface of the bark to which they have be- 
come attached. The second and third classes are thus 
dependent on their support in their youth only, and the 
fourth never. These plants procure a more plentiful supply 
of nourishment, either by aérial roots which they send down 
into the soil (second group) ; or by roots which form an ex- 
tended tissue, of a sponge-like character, in which moisture 
and humus accumulate in abundance (third group) ; or, 
lastly, the leaves and stems perform the function, generally 
peculiar to roots, z.¢., the intus-susception of food (fourth 
group). 

In the first group, on the lowest stage of adaptation to an 
epiphytic life, we find forms which, like ground-plants, take 
up their nourishment by means of capillary roots. Many 
such species live, therefore, exclusively on the bark of very 
old trees, rich in nutritious matter and full of chinks. Some 
occur only in very moist forests. To this group there belong 
certain Polypodiums (some of the European representatives 
of which genus are well known as growing on the stems of 
decaying trees), Peperomia, Columnea, Rhipsalis, &c. 

Better adapted are the orchids anwiaroids. Their roots 
are fitted with a peculiar coating, capable of absorbing 
water, and technically known as the velamen. This 
covering is partially lost only in an advanced age. Here, as 
in the former group, the roots penetrate into the fissures and 
hollows of the bark. They contain a little chlorophyll, but 
their power of assimilating carbon is feeble, as they are 
enclosed in the velamen and are negatively heliotropic, 
turning away from the light. 

In the leafless short-stemmed Aeranthes funalis the roots, 
which form the main bulk of the plant, perform all the 
functions of vegetation. These roots are green, and hang 
for the most part freely in the air. In accordance with the 
slight development of leaf and stem, and the reduced trans- 
‘ation, the vascular bundle of the roots is thin and contains 
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put few vessels. The green of the surface is interrupted by 
white stripes which mark out parts of small permeability for 
water, but great permeability for gases, and seem to replace 
the apertures of ordinary assimilating organs. 

In the second group, where the roots subsequently always 
reach the ground, the great expenditure of material does not 
correspond to the object gained, as the connection of such 
Epiphytes with the soil is but imperfect. In some cases, 
however, a step is taken to perfect development; the two 
functions of nutrition and fixation are allotted to different 
roots. The clinging roots, destined to secure the plant in its 
place, are strongly negatively heliotropic, but are not notably 
affected by gravitation. They grow slowly, seldom reaching 
the length of two feet, and die off like tendrils if they do not 
soon meet with a support. As soon as such a one is found 
they creep along it or twine around it. The vascular bundle 
consists of lignified thick-sided fibres. The nutritive roots 
are often negatively heliotropic, and are always under the 
influence of gravitation, being strongly attracted to the earth. 
They grow rapidly to an unlimited length. In a short time 
they can reach the soil from a height of 100 feet, and there 
they ramify abundantly. The vascular bundle consists of 
tracheze with a wide opening and of sieve-tubes, whilst the 
mechanical elements are less important. 

The same two classes of roots may likewise be distinguished 
in the Epiphytes of the third group, though the differentia- 
tion of the two classes is here less decided. The clinging 
roots are negatively heliotropic, and possess a great tensile 
power. The nutrient roots are chiefly concerned with the 
utilisation of nutriment situate above the isodiametric system 
of roots. They are therefore positively heliotropic, and are 
directed upwards. B= contact occasions many changes in 
the direCtion of their growth, as well as anastomoses, forming 
an inextricable network. Anatomically speaking, the two 
classes cf roots differ little. The nutritive roots absorb 
nourishment, and the cling-roots transmit it to the shoots. 
In Anthurium Hugelit the root system, more than a cubic 
foot in bulk, surrounds and overtops the short stem, and 
sends numerous ramifications into the humous mass of 
decaying vegetable matter which accumulates among the 
crown of leaves. 

In the fourth group the roots disappear altogether, or are 
reduced to mere organs of adhesion. Here we find only the 
Bromeliacez. The simplest arrangement occurs in Tillandsia 
usneoides. ‘This plant, entirely rootless, hangs down from 
the branches of trees in bundles resembling the tails « 
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horses, and two to three yards in length. These consist of 
thread-like shoots, coiled spirally, withered at their base, 
and arising from a single twig. Such a one, torn from its 
seat by the wind or by birds, twines round the branch of a 
tree, and sends out shoots freely suspended in the air. The 
plant propagates itself only in this asexual manner, whilst 
most other Bromeliacez produce numerous seeds, which 
readily germinate on the rind of trees. The plant is covered 
with scale-like hairs, through which liquids can very readily 
penetrate into its tissues, whilst the rest of the epidermis is 
relatively impermeable. The spoon-shaped bases of the 
leaves always contain water and putrescent organic matters 
which—as it has been experimentally proved—are not merely 
utilised by the plant, but are necessary to its existence. 

The leaves of Tillandsia bulbosa appear admirably adapted 
to its peculiar conditions of existence. The leaf-sheath 
forms here a bulb-like organ, always containing water and 
dead insects. As it closes nearly air-tight the water is not 
lost even in an inverted position. The plant is therefore in no 
need of negative geotrupism. The water penetrates into the 
cavity by capillary attraction. The interior of the leaves is 
lined with numerous absorbent scales. 

Dr. Schimper appends a sketch of the connection between 
the vital relations and the geographical distribution of the 
Epiphytes. 

The essential conditions of a luxuriant growth of epiphytic 
plants are light and moisture. It is therefore most splendidly 
developed in narrow clearings in the mountain forests and 
on the banks of woodland streams. The epiphytic vegeta- 
tion of dry localities—the ‘‘ Savanna flora” according to 
Schimper—is characterised by the predominance of scaly 
Bromeliacez, which therefore appearwiaite or grey. In the 
primeval forests there are more Bromeliacez with tender 
leaves. In more open parts of the woods there occur re- 
presentatives of the Savanna flora. On the other hand, we 
find on trees in the Savannas not seldom forest Epiphytes, 
though for the most part smaller and less luxuriant. In 
artificial clearings in the drier parts of the woods we may 
observe how the forest Epiphytes gradually give place to the 
Savanna forms. The latter have probably been developed 
out of emigrants from the primeval forests. Otherwise we 
must assume a very recent immigration of the former, since 
within historical times the West Indian Islands were wooded 
down to the water’s edge. 

The texture of the bark of their host has also an influence 
upon the physiognomy of the epiphytic flora. A bark full of 
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fissures forms a more suitable substratum than a smooth 
one. The most easily contented plants in this respect are 
the Bromeliacez, which flourish even on the smoothest 
barks, and thus serve as pioneers for other plants. Their 
root-bodies are often quite covered with other Epiphytes. 

Many Epiphytes are limited to some particular trees ; for 
example, Trichomanes sinuosum to tree-ferns. Aspidium 
sesquipedale and A. nodosum occur in Trinidad only on palm- 
trees at the base of whose leaf-stems they find a sufficiently 
rich and moist substratum of humus, which might not be 
easily found elsewhere in the relatively dry climate of this 
island. In other countries they are less restricted in their 
station. 

If the foliage of a tree is too dense the development of 
epiphytic vegetation is prevented, as light and rain do not 
find sufficient admission. ‘Thus the mango tree, whose dark 
crown is shunned even by birds, is almost entirely free from 
Epiphytes. 

The disappearance of this class of plants on the seashore 
is probably due to the salt present in the atmosphere. 

Notwithstanding numerous cases of exclusive adaptation, 
the general resemblance of the epiphytic flora to that which 
in tropical regions covers rocks and stony ground cannot be 
overlooked. Bromeliacee, Cactacez and ferns are very com- 
mon both on trees and rocks, though the species are not 
identical. But the rock flora is the poorer on account of the 
less favourable substratum, in which deep fissures are 
wanting, the absence of dew, and the less advantageous 
illumination, which is either direét sunlight or deep shade. 





VI. ON THE CONSTITUTION OF GASEOUS 
HEAVENLY BODIES. 


(PROF. A. RITTER has been engaged with certain 
investigations relating to the period of development 
of the fixed stars, the colour of the twin stars, the 

entire duration of the visible existence of the fixed stars, 
and the present condition of Sirius. He remarks, in the 
“‘Naturforscher,” that the whole duration of the visible 
existence of a fixed star is divided into three periods of 
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unequal length by the culminating point of its heat-radiation 
(or the epoch of its greatest brightness) and the culminating 
point of its eradiation temperature, or that epoch in which 
the colour of its light approaches most nearly to the blue 
extremity of the spectrum. 

During the first period the eradiation of heat was conti- 
nually on the increase. At the beginning of this period, 
when the star is still in the condition of a nebulous spot, 
this change of state takes place very slowly, since at that 
time the emission of heat was very small. Subsequently it 
is much accelerated, when by increasing density the eradia- 
tion of heat reaches its culminating point. 

During the second period the eradiation of heat is already 
decreasing, whilst the temperature of radiation is still on the 
increase. The speed of the change of condition is at first 
great, and becomes subsequently gradually less when the 
temperature of eradiation reaches its maximum value. 

During the third period both the heat-radiation and the 
temperature of eradiation are constantly diminishing, and 
during this entire period the change is very slow. 

With reference to the second stage of development, the 
author has shown elsewhere that the relative speeds of the 
changes of condition of two fixed stars are as their masses. 
The duration of the transition of a fixed star from the cul- 
minating point of the heat-radiation to the culminating 
point of the temperature of eradiation is approximately in- 
versely as its mass. 

The culminating point of the temperature of eradiation 
forms the beginning of the period of cooling, and the dura- 
tion of the latter will be in any case the longer, the greater 
the mass of the star. For the duration of cooling of the 
sun, or the assumption that its contra¢tion will proceed at 
least until its density is everywhere as great as the present 
density at the centre of the earth, and supposing an equable 
decrease both of the surface-temperature and of the surface 
itself, we obtain as inferior limit a time of about 76 million 
years, and we may assume that during the greater part of 
this period of refrigeration—therefore at least during the 
next 40 million years—the sun will continue to send out 
luminous heat-rays. 

The duration of the change of the sun from the culmi- 
nating point of its heat-radiation to the culminating point 
of the temperature of eradiation amounted, on the other 
hand, to about 4 million years only. For a fixed star whose 
mass is greater than the mass of the sun there will be a 
greater distance between these two epochs, and as, further, 
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only fixed stars of great mass ever reach that temperature 
which corresponds to the emission of a bluish white light, 
there results the following proposition :— 

The duration of the transition from a reddish to a bluish 
light is always very small in comparison to the duration of 
the subsequent return from a bluish to.a reddish light. 

If therefore we have two fixed stars, A and B, which simul- 
taneously reach the culminating point of their heat-radiation, 
A possessing a relatively large and B a relatively small mass, 
A will at first outstrip B in its development, and reach the 
culminating point of its temperature of eradiation earlier 
than B. Subsequently it wiil again lose the advance which 
it had gained. During the very protracted period of cooling- 
down A will again be overtaken by B in the process of 
refrigeration, so that B will reach the end of this period 
earlier than A. As A has a higher temperature of eradiation 
than B, and not only attains this temperature earlier than B, 
but retains it longer, A will at all times have a higher tem- 
perature of eradiation than B. 

If therefore two such stars, which simultaneously reached 
the culminating point of their heat-radiation, are, for the 
sake of brevity, designated as “‘ coeval”’ stars, we arrive at 
the following proposition :— 

Of two coeval stars, the one whose light approaches in 
colour nearest to the red extremity of the spectrum has the 
smaller mass. 

If both stars have a relatively low age and are at equal 
distances from the earth, the red star, in spite of its smaller 
mass, may appear as the brighter of the two, inasmuch as 
it is not yet as far removed from the culminating point of its 
heat-eradiation, or brightness,—and inversely, from the 
greater brightness of the redder star we may infer the com- 
paratively low age of both. As in double stars the brighter 
of the two is generally designated as the principal, the fol- 
lowing proposition would follow on the supposition of the 
equal age of both :— 

If the colour of the principal star lies nearer the red ex- 
tremity of the prism than that of its companion, the prin- 

cipal is the one possesing the smaller mass, and both stars 
are still—if we may use the expression—in a relatively 
youthful stage. 

During the contraCtion of a gaseous cosmic body the 
parts belonging to the superficial stratum approach the 
centre; and as the speed of this subsidence can never ex- 
ceed the speed of a freely falling body, we may deduce an 
inferior limit for the duration of the nebular spot period 
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from the assumption that the subsidence of the superficial 
layer during this period has always taken place with the 
speed of a freely falling body. In this manner we find, as 
an inferior limit to the time which the sun’s radius would 
have required in decreasing from an initial value equal to 
about half the distance of the nearest fixed star down to 
‘the magnitude of the radius of the orbit of Neptune, or to 
the radius of the earth’s orbit (the latter assumption giving 
a result which differs from the former merely in a vanishing 
degree), a time of about 16 million years. 

As the inferior limit of the whole duration of existence of 
a fixed star of the mass of the sun, we should find a time of 
about 60 million years, of which 16 million years belong 
to the nebular period, 4 millions to the transition from the 
culminating point of the heat-radiation to the culminating 
point of the temperature of eradiation, and 40 million years 
to that part of the process of refrigeration which corre- 
sponds to the emission of light. The real duration of the 
phenomenon may be considerably greater, as in the above 
estimate the continuous increase of mass and heat deter- 
mined by the fall of meteorites has been ignored. 

[It will at once strike the reader that this estimate does 
not agree with an earlier passage in this memoir, where the 
life of our sun to the end of its luminosity, and apparently 
without including the nebular portion of its career, is taken 
at 76 million years. Geologists and biologists will require 
much more positive evidence than astronomers and phy- 
sicists have yet furnished before accepting such low esti- 
mates for the age of the sun, and consequently of the earth.) 

As aconfirmation of the theory here put forward may 
perhaps be noticed the change in the colour of Sirius which 
has occurred within historical times. That this star was 
decidedly red 2000 years ago can scarcely be doubted after 
the accordant evidence of Ptolemy, Cicero, Horace, and 
Seneca. Seneca remarks expressly that the light of Sirius 
was more decidedly red than that of Mars. As Sirius now 
appears of a bluish white it would have to be assumed, ac- 
cording to the author’s theory, that about 2000 years ago 
Sirius was still in the first stage of development of red 
light, and that its temperature of eradiation has consider- 
ably increased in the meantime. 

On the assumption of a certain mean consistence of the 
gas of which our Sun consists, by applying the above method 
of investigation we should arrive at the result that its radius 
has required 28,150 years in decreasing from 100 times to 
20 times its present magnitude, and that during this time 
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the temperature of eradiation has risen from 21°5 to 36°8 per 
cent of its present value. 

As the mass of Sirius is 13°8 times that of the Sun, Sirius 
must have passed through the same period of development 
in 2040 years, and during this lapse of time its temperature 
of eradiation must increase from 80 to 137 per cent of that 
temperature. If we therefore assume that the radius of 
Sirius is twenty times greater than it would be in the present 
state of density of the Sun, or that the present mean density 
of Sirius is the 8000th part of the mean density of the Sun, 
it would follow that the eradiation temperature of Sirius 
2040 years ago was 20 per cent smaller, and is now 37 per 
cent greater, than the present temperature of eradiation of 
the sun. As the light of the sun is at present yellowish 
white, it is very easily conceivable that a temperature 
of eradiation 20 per cent lower might correspond to a reddish 
colour, and one 37 per cent higher to a blueish white. 

According to this hypothesis the diameter of Sirius must 
at present amount to g million miles, giving, at an assumed 
distance of 20 billion miles, an apparent diameter of 
o'og second. It would follow also from the hypothesis that 
the temperature of Sirius is still increasing, and has only 
reached about 36°8 per cent of its maximum value. Hence 
the blue colour of the light of Sirius may considerably 
increase in the future. 








VII. THE GEOLOGICAL STRUCTURE OF THE 
SAHARA. 


295 
R. K. A. ZITTEL has published the following facts 
and conclusions as the preliminary result of his ex- 
plorations in the Libyan Desert :— 

The Sahara is distinguished by an exceedingly simple 
geological structure, by the horizontal position of most of 
its sedimentary rocks, and by the absence of faults. To 
the southern slope of the Atlas in Morocco, which forms 
the northern boundary of the Sahara, there are joined 
paleozoic formations (carboniferous and Devonian), upon 
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which follow, further to the south, sandstones, palzozoic 
slates, sometimes interpenetrated by granite and porphyry, 
as also quartzite and azoic clay-slate. 

In the depression between the Atlas and the Ahaggar 
Mountains middle and upper cretaceous rocks form the sub- 
stratum, whilst quaternary sandy fresh-water clays, with 
gypsum and rock-salt, constitute the superficial layers. 

he same cretaceous deposits form the soil of the Hammada 
el Homra, and of the Harudj Mountains in Tripoli. In the 
south it is direétly followed by Devonian sandstone. The 
latter, with the underlying limestones and slates, is the pre- 
dominant formation to the southern limit of the Desert. 

Permian, triassic, jurassic, and subcretacedus formations 
have been hitherto detected neither in the Sahara nor the 
Egyptian frontier mountains. The great plateau-mountains 
of Ahaggar in Air and Tibetsi seem principally to consist of 
palzozoic sandstone, clay-slate, gneiss, granite, and recent 
eruptive volcanic rocks. Tertiary deposits of marine origin 
are to be found only to the north of the Chotts of Tunis. 
They occur also to a considerable extent in the Libyan and 
Arabian Deserts. In the north-eastern Sahara and in Egypt 
the eocene nummulitic rocks extend southwards to the lati- 
tude of Esneh: the miocene rocks have their southern 
limit at the oasis of Sinah, and the hills between Cairo and 
Suez. 

The southern and a part of the central Sahara have been 
dry land since the end of the Devonian period ; the greater 
part of the remaining Sahara was left dry after the creta- 
ceous epoch. The sea still maintained itself in the Libyan 
Desert during the eccene, and in the northern part of that 
region down to the middle miocene. 

The eruptions of the basaltic, phonolithic, and trachytic 
rocks in Tripoli, the Libyan and Arabian Deserts, as also 
probably those in the mountain-lands of Ahaggar and Tubu, 
occasioned but little disturbance in the adjacent formations, 
and must have ensued chiefly in the later tertiary times. 

During the diluvial period the Sahara, as well as a part 
of the southern and eastern Mediterranean, was dry land. 
The hypothesis of a diluvial Sahara sea is confirmed neither 
by the geological structure nor the surface appearance of the 
Desert. At the utmost the region of the Tunisian Chotts 
may have been connected with the Mediterranean, and per- 
haps the narrow depression between Alexandria and the 
Ammon oasis with the Red Sea. 

During the Diluvial period there prevailed in North Africa 
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a moist climate, which probably continued until the begin- 
ning of the present epoch. 

The characteristic formation of the surface of the Desert, 
the elaboration of many dry valleys, the formation of basin- 
shaped depressions, the origin of steep banks, insulated 
mountains, &c., are due to the erosive action of fresh 
water. 

The sand of the Desert has been produced by the decom- 
position of sandstone, which predominates everywhere in 
the middle and southern Sahara. Its distribution and accu- 
mulation in dunes has been effected by the wind. 

The salt-marshes, and the saline and gypsiferous superfi- 
cial deposits, have been formed by the evaporation of waters 
which had colleéted in the hollows. There is no proof of 
any essential change in the climate of the Sahara during 
the historical period. 
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ANALYSES OF BOOKS. 





Zerminal Forms of Life. By Professor JoHN CLELAND, M.D., 
LL.D., F.R.S. 


THE substance of the pamphlet before us has been delivered as 
a Lecture in St. Andrew’s Hall, Glasgow, and has been re- 
produced in the ‘‘ Journal of Anatomy and Physiology.” Though 
extending but to 17 pages it is, we do not hesitate to say, one of 
the most serious critiques on that phase of Evolutionism known 
as Darwinism—that is, the theory of the development of animal 
forms by “accumulated chance variations ’—which have ever 
appeared. Prof. Cleland argues that on this supposition “ all the 
lines of development of forms will necessarily be indefinite ; that 
in them all, change, progressive as well as other, will befoccurring 
at the present time, very slowly, but as much as ever it did, and 
that it must continue to occur.” In opposition to this view he 
seeks to show “that the animal kingdom is full of forms which 
when once reached (whether through uninterrupted lines of 
descent from a common ancestry or not) have no power to ad- 
vance further.” Such are what the author names terminal forms. 
As instances of such forms he mentions, firstly, the lamp-shells. 
One genus of these, the Lingula, is traced in one of the oldest 
fossiliferous rocks, and still exists at the present time without 
essential change. More complex lamp-shells, such as the Spirifer 
and the Prouductus, may also be traced back to the Old Red 
Sandstone. ‘Since that time,” continues Dr. Cleland, ‘so in- 
effective have their accidental variations been in the struggle for 
existence that by far the greater number have become extinct, 
while they have left no other kind of animal behind them that 
by any possibility could be supposed to have had them among 
its ancestors.” 

As another case we find mention of the ordinary bivalves, such 
as the cockle, oyster, mussel, and scallop. They have indeed 
attained their maximum development at the present day, but 
‘they have flourished from far-off Silurian times, and palzontolo- 
gists describe from the Silurian rocks numerous species resem- 
bling pearl-oysters, cockles, and mussels. There is no reason 
to imagine that any of them have become ancestors during all 
the time since then of animals other than bivalves.” 

As a more striking example may be taken the cuttle-fishes :— 
‘‘ Notwithstanding the high complexity of these animals com- 
pared with other invertebrates, their ancestors have not been 
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occupied by any means up to the present time fighting their way 
up to that position, and so left us to believe that the present forms 
may in time become in turn the ancestors of creatures wholly 
different. On the contrary, allies of the nautilus are recognised 
in the Silurian rocks, while remains of an extinct description of 
cuttle-fishes, called Belemnites, declare that at a time considerably 
before the chalk cliffs of England had begun to be deposited at 
the bottom of a long bygone sea, the remarkable anatomy of the 
cuttle-fish was already exemplified in a completeness which has 
indeed been varied, but not essentially deviated from since.” 

Dr. Cleland next contends that it was from no modification of 
the arthropods—crustaceans and inse¢ts—that vertebrate animals 
arose. This proposition we suspect no one will venture to dis- 
pute. It is indeed strange why the terrestrial arthropods should 
be so limited in size. There is, indeed, a fossil orthopterous 
insect which with outspread wings must have measured nearly 
a yard across. But we doubt if in these days there exists an 
insect of double the bulk and weight of (e.g.) Goliathus Drurei. 
This, however, is a digression. 

After mentioning a number of other instances the author 
writes :—‘* But man is a terminus, and not only a terminus, but 
the terminus of the advance of vertebrate life.’ He considers 
that the development of the vertebrate form has reached its limit 
of completion in man. He holds it ‘‘in the last degree improbable 
that in the future there will be a progression in the construction 
of the human body that will give birth to greater intelligences 
than the heroes and sages of antiquity.” 

Our readers, even from this slight sketch, will doubtless con- 
clude that Dr. Cleland’s pamphlet, brief as it is, deserves a most 
careful consideration, and that its arguments cannot be overlooked 
or hastily set aside. For that certain animal forms have not 
advanced, but remain down to our days substantially what their 
ancestors were untold zons ago, is simply a fact ; but it is still 
open to doubt whether this fact or complex of facts necessitates 
the interpretation which Prof. Cleland puts upon it. 

In endeavouring to reply to him we must first quote his con- 
cluding passage :—“ To me the animal kingdom appears not an 
indefinite growth like a tree, but a temple with many minarets, 
none of them capable of being prolonged,—while the central 
dome is completed by the structure of man. The development 
of the animal kingdom is the development of intelligence chained 
to matter ; the animals in which the nervous system has reached 
the greatest perfection are the vertebrates ; and in man that part 
of the nervous system which is the organ of intelligence reaches, 
as I have sought to show, the highest development possible to a 
vertebrate animal, while intelligence itself has grown to reflection 
and volition. On these grounds I believe, not that man is the 
highest form of intelligence, but that the human body is the 
highest form of animal life possible subject to the conditions of 
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matter on the surface of the globe, and that its structure com. 
pletes the design of the animal kingdom.” 

But does the animal kingdom resemble a temple rather than a 
tree? Dr. Cleland has shown that some of its forms are termi- 
nal, but the words here used “ none of them capable of being 
prolonged,” have no warrant in what has gone before. The 
assertion may be true, but it is, to say the least, unproven. 

Again (and this is a striking difference from a temple), many 
of the lines of advance in the organic world have not merely 
been brought to a close; they have, so to speak, been demolished. 
Not merely species and genera, but entire groups of higher rank 
have disappeared. This agrees ill with the idea of a well-planned 
temple ; but it is exactly what we see in the “ indefinite growth” 
of atree. Not merely leaves fall, but certain twigs, and even 
branches of great size, have withered and fallen, or exhibit 
merely their dead remains, while the tree still lives on. A tree, 
we know, may even change its “leader.” What was at one time 
the topmost branch may be arrested in its growth, and may either 
perish or be overtopped by others. This, surely, is what has 
repeatedly taken place in the history of the animal kingdom,—a 
fact sometimes conveyed in the so-called “ doctrine of the un. 
specialised.” 

We may compare the animal world to a tree, not young and 
rapidly growing, but old, containing much dead wood and many 
branches that hinder each other, and might be profitably cut out, 
—containing also many branches which, if alive and still putting 
forth leaves, have ceased to grow. In Sherwood Forest the 
reader may see not a few such trees. 

Man is by no means universally recognised by modern biolo. 
gists as the crown and apex of the animal world. Prof. Minot, 
of Harvard University, read, before the Cincinnati meeting of 
the American Association for the Advancement of Science, a 
paper bearing the title ‘“‘ Is man the highest animal ?” and an- 
swered kis own question in the negative. -Prof. Mivart, too, 
pronounces the cats to be “ the very flower and culmination of 
the Mammalian animal tree, and adds that man, “ considered 
merely in his capacity as an animal [whatever these words may 
mean] has a very definite place in such a scheme, but it is by no 
means certain that his place is at its summit.” Prof. Minot fur- 
ther adds that “it is very doubtful whether mammals would be 

- regarded as the highest class of the animal kingdom were they 
not our nearest relatives.” We do not, indeed, accept these 
views, and we are even of opinion that Prof. Minot has been 
completely refuted in the ‘Journal of Science ” for 1881 (p. 661). 
But they at least show that certain points upon which Dr. 
Cleland’s argument partially turns are still matter of question. 

We must further remember that, as shown by Dr. Clevenger, 
the adaptation of man to the upright position is not absolutely 
perfect, so that there is still room for improvement, Whether 
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we are travelling in that direction is a different question. We 
are certainly not authorised to speak on behalf of orthodox 
Darwinists ; but we doubt whether any of them would admit 
that all animal species are necessarily moving upwards. Some 
of them are retrograding ; some of them, even on the supposi- 
tion that the development of species takes place ‘‘ mainly through 
the transmission to posterity of accumulated chance variations,” 
may remain stationary. We do not know, with any approach to 
certainty or completeness, all the conditions under which varia- 
tion occurs. Further, ex hypothesi, those variations only will be 
preserved which are beneficial to the animal. It may well be 
that the ‘“‘ terminal forms ” enumerated by, Dr. Cleland may be 
such in which the vital conditions are hostile to variation. It 
may indeed be—though the idea approaches the position of 
Prof. Cleland more nearly than that of Darwin—that the capacity 
of variation in any animal line is not infinite. 

We are very far, however, from supposing that these consider- 
ations are sufficient to dispose of the author’s contention. The 
subject is one requiring a much more profound examination than 
it can here receive. Dr. Cleland, indeed, deserves the gratitude 
of biologists for having raised this interesting question. 








Text-Book of Descriptive Mineralogy. By HiLary BAUVERMANN, 
F.G.S. London: Longmans and Co. 


WE have here a compact and clear manual of the descriptive 
portion of mineralogy. ‘The illustrations are excellent in their 
class, being a reproduction of those used in the work of Brooke 
and Miller. 

In the introductory chapter we find some remarks on mineralo- 
gical nomenclature, a department of the science which has not 
yet reached perfection. The names of minerals are not in all 
cases cosmopolitan. ‘Thus, to take instances here quoted, the 
substance known in England and Germany as Leucite is called 
Amphigene by French and Italian mineralogists, whilst ‘ Ido- 
crase, used in France and England, is equivalent to the German 
Vesuvian.” 

The sources of names are extremely variable. We have some 
derived from the writings of Pliny and Theophrastus, others 
from the German metallurgists of the fifteenth and sixteenth cen- 
turies. Complimentary names, first originated by Werner, have 
multiplied exceedingly, and however objectionable in some 
respects, have at least the advantage of brevity. Local names, 
the author justly remarks, may be either good or bad. Thus, 
when a very widely-distributed mineral is called from some one 
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spot where, amongst others, it may be found the principle is 
faulty. Or, again, it is objectionable if the name of a consider. 
able district rich in mineral species is given to some one of its 
products ; such name should as early as possible be superseded. 

The author’s classification in the main agrees with that of 
Rammelsberg, as given in the second edition of his ‘‘ Mineral. 
Chemie.” The arrangement of Mohs and Breithaupt with a 
binary nomenclature like that prevalent in zoology and botany he 
considers impracticable, ‘‘ the objection of requiring two special 
names to indicate a mineral instead of one being sufficient to 
condemn it for ordinary use.” Here, perhaps, there may be 
room for a difference of opinion. We scarcely see how the com. 
bination of a generic and specific name should be more inconve. 
nient in one science than in another. However, the introduction 
of the binomial system in mineralogy would now occasion so 
much trouble and confusion that it cannot be seriously advocated. 

The author’s families of minerals are the native elements, the 
arsenides, and antimonides, the sulphides; the sulpho-salts; 
oxides ; silicates, hydro-silicates; titanates, niobates and their 
analogues, the tungstates, molybdates, and chromates ; sulphates, 
phosphates, arseniates, and vanadiates ; borates; carbonates and 
nitrates ; haloid salts; and, lastly, the minerals of organic origin. 

The descriptions of the several mineral species may be pro- 
nounced accurate, though in a volume not extending to quite 
400 pages elaborate detail has not been practicable. 





Report of the Commissioner of Agriculture for the Year 1883. 
Washington : Government Printing Office. 


Tuis report contains very much interesting matter. The 
Veterinarian gives an account of several epizootics which are 
causing serious losses to farmers. Foremost stands the so- 
called Texan cattle-fever, which is spreading much farther to the 
north than it was till lately supposed possible. The frosts and 
snows of severe winters are unable to put anend to the infection. 
The disease is not identical with anthrax, and the well-known 
Bacillus anthracis is absent in the cattle attacked. The author, 
however, considers that the diplococcus of the spleen is the true 
germ of the disease, and suggests that it may be converted into a 
vaccine. The following observations merit close investigation : 
—‘‘ It is difficult to understand in the present condition of Science 
how it is possible for the native cattle of a section permanently 
infected with a contagious plague to resist the influences of the 
contagion by which they are surrounded ; it is equally difficult 
to understand how apparently healthy cattle can distribute this 
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contagion for so long a time after they leave the infected district ; 
and it surely is not less difficult to understand why the cattle 
really sick of this contagious disease do not convey the contagion 
to others.” 

The next subject is poultry-cholera, which has been submitted 
to experimental investigation. It appears that the immunity 
gained by inoculation is retained in most cases during the entire 
lifetime of a fowl. Contrary, however, to what seemed at one 
time probable, the offspring of insusceptible fowls does not 
possess any special immunity. The importance of this disease 
may be judged from the fact that the losses which it occasions 
certainly do not fall short of ten millions dollars annually ! 

Certain recent results on the comparative efficacy of disinfec- 
tants are quoted, from which it appears that mercuric chloride 
(corrosive subiimate) is facile princeps. 

Among the diseases of sheep must be mentioned that pro- 
duced by the ‘‘ screw-worm,” the lava of a Lucilia, which some- 
times oviposits in the nostrils of persons sleeping in the open 
air, with even fatal results. 

The total loss in the United States from the diseases of 
domestic animals is fearful to consider. Perhaps the knowledge 
of this loss, and of the necessity of studying all branches of the 
subject thoroughly, renders the practical American public less 
susceptible than that of Britain to that epidemic lunacy known 
as Anti-vivisectionism ! 

In the botanical report some interesting matter is brought for- 
ward. ‘There appears in the West to prevail the notion that 
wheat, in unfavourable seasons, will turn to ‘‘ cheat’ (Bromus 
secalinus), and that a head of wheat and another of cheat may 
even grow upon the same stalk. The report is illustrated with 
twenty-five well-executed plates representing different grasses. 

From the report of the Entomologist we learn that our common 
“cabbage white ” (Pieris rapa), though only introduced into the 
western hemisphere about 1856, has already spread from Canada 
to the Gulf of Mexico, and proves more destructive than any 
American Pieris. 

Pieris monuste, another cabbage destroyer which occupies the 
more southern States and spreads to the West Indies, Guiana, 
and Brazil, sometimes travels in swarms of many thousands, 
keeping at about 15 to 20 feet from the earth. They are, 
notwithstanding, shy and difficult to capture. 

P. oleacea, a native of the more northern parts of the States, 
is noted for its pugnacity. Sometimes a group of a dozen will 
engage in a “free fight” with such eagerness that a bird or a 
dragon-fly approaches unobserved and makes havoc among the 
combatants. 

The remedies against insect pests require much further study. 
Some species resist pyrethrum, quassia, nitrate of soda, turpen- 
tine, carbolic soap, coal oil, salt, lime, red pepper, Scotch snuff, 
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&c. Paris green (copper arsenite) and London purple (an 
arsenical residue from the manufacture of magenta) are effectual, 
but they are too dangerous to sprinkle over cabbages. 

If we take this section in connection with that on epizootics 
due to minute living organisms, it must strike the most careless 
observer to what an extent the supply of human food, and hence 
the possible quantity of human life is limited by minute animals 
and plants. We cannot help thinking that the war against 
‘* poverty ” can be more successfully waged by the biologist and 
the chemist than by socialistic agitators. 











Bulletin of the Philosophical Society of Washington. Vol. VI. 
Containing the Minutes of the Society for the Year 1883, 
and the Minutes of the Mathematical Section from its 
Organisation, March 2gth, to the close of the year. Pub- 
lished by the Co-operation of the Smithsonian Institution. 
Washington: 1884. 


Amon the most noteworthy papers here included is one by Mr. 
F. A. King on “ The Prevention of Malarial Diseases, illustrating 
the Conservative Function of Ague.” The author contends— 
and with a great show of probability—that the principal facts 
concerning the occurrence of marsh-fevers are best explained by 
the theory that these diseases are due to the bites of mosquitoes 
and other man-haunting suctorial insects. ‘That the Diptera are 
the great colporteurs of infectious disease has been our opinion 
for thirty years, and yntil lately it has been simply—very simply 
—derided. Now the tide is turning. There are, however, some 
points on which we cannot, all at once, agree with Mr. King. 
He considers that the dark hue of the negro’s skin is protective: 
—‘* The negro is protected from the sight, and consequently from 
the bite, of the mosquito; a similar protection being further 
secured by the offensive odour and greasiness of his cutaneous 
secretions, aided by artificial inunction of the body with grease, 
paint, and pitch.” He considers malarial melanosis to be the 
‘‘ designed natural termination of ague,—its conservative function 
—destined to modify the individual by defensive adaptation 
against the mosquito.” 

We do not know in how far the negro may escape the sight of 
mosquitoes rather than does the Aryan. Nor can we say which 
of the two is most agreeable to mosquito olfactories. But we 
find something strange in the author’s reasoning. Ague is pro- 
duced by mosquito bites, and its ultimate result is to render man 
less susceptible to such bites! Surely, if Nature’s object had 
been the protection of man, it might have been reached by a 
simpler and more effective process. We would also ask how it 
is that mosquitoes are prevalent in Lapland, the north coast of 
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Siberia, and other regions where malaria is unknown? We 
admit, however, that dirty people are less generally attacked by 
bugs, fleas, &c., than such as are thoroughly clean. We know, 
also, on unquestionable authority that tropical districts free from 
malaria are free from mosquitoes. A friend of ours, who 
spent some years on the West Coast of Africa, found that pro- 
tection from mosquitoes meant practically protection from fever. 

Mr. G. K. Gilbert, in a paper on the “ Response of Terrestrial 
Climate to Secular Variations in Solar Radiation,” sustains in a 
quantitative discussion, the proposition that an increase of solar 
radiation does not augment but diminishes glaciation. Such 
rise, though it increases total precipitation, diminishes snow- 
fall, and very greatly increases the rate of melting. 

Mr. J. W. Chickering read a most interesting paper on the 
“Thermal Lclts of North Carolina.” The general opinion is 
that in one and the same district the temperature decreases 
gradually and regularly with increasing altitude. The late S. 
McDowell, of Franklin, Macon County, North Carolina, a dili- 
gent observer in botany and geology, states that in the valley of 
the Little Tennesee River, lying about 2000 feet above the sea- 
level, when the thermometer in the morning indicates a tempera- 
ture of about 26° F. the frost line extends about 300 feet in vertical 
height, but then comes a belt extending about 400 feet in vertical 
height upon the mountain side within which no frost is seen, 
delicate plants remaining untouched. Above this the frost re- 
appears. Mr. McDowell thinks that such belts exist in all 
countries traversed by high mountains and deep valleys. 

Another such belt has been traced for eight miles along the 
Tryon mountain-range in North Carolina, extending between 
the altitudes of 1200 and 2200 feet. Within this belt vegetation 
remains untouched by frost until the latter part of December, 
and snow does not lie within the belt when the country both 
above and below is covered. 

Mr. E. J. Farquhar, in a paper on “ Dreams in their Relation 
with Psychology,’ discussed several theories of dreams, and 
found none of them quite satisfactory. He dissented from the 
opinion that the dream-state is devoid of originating power. He 
considered that all the aspects of the mind were capable of dis- 
playing themselves in dreams—judgment and moral sense less 
than others. This he explains on the principle that conservation 
and the struggle for existence apply among the mental faculties. 
Hence the true character of the mind may be seen more clearly 
by means of dreams than when awake. 

Mr. W. B. Taylor, in a memoir on the ‘“‘ Rings of Saturn,” 
maintained that all the planets, without exception, have lost a 
very large amount of rotatory energy, which may be chiefly 
ascribed to the retarding effects of internal friction from solar 
tides. 

Mr. A. G. Bell gave a very interesting communication on 
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‘‘ Fallacies concerning the Deaf, and the Influence of such 
Fallacies in Preventing the Amelioration of their Condition.” He 
exposes, in good truth, a number of very inveterate errors, some 
of which are of much wider import than the education of deaf- 
mutes. 

There is in the first place the superstition—for it is nothing 
better—that a majority of persons born deaf are dumb also 
because of defective vocal organs. 

Another absurd notion is that persons born deaf are idiots. It 
is true that all deaf children are dumb, and it may be true that 
most—Mr. Bell says all—idiots are dumb. But this is far from 
justifying the conclusion that all deaf children are idiots. A 
further mistake, rarely perhaps formally asserted, concerns the 
nature of language itself. ‘To unreflecting minds it appears 
that we grow into speech ; that speech is a natural product of the 
vocal organs,” Lastly, comes the crowning error, still hugged 
by those who strive to uphold the doctrine of a “ great gulf” 
between man and the lower animals. ‘‘ Without speech no 
reason,” was said by non-observers, and, in spite of facts, it is 
asserted still by some who might know better. 





A Short Text-Book of Inorganic Chemistry. By Dr. HERMANN 
Kose, Professor of Chemistry in the University of Leipzig. 
Translated and Edited by T. S. Humpipce, Ph.D., B.Sc., 
Professor of Chemistry and Physics in the University 
College of Wales. London: Longmans and Co. 


In general terms text-books of chemistry, inorganic or organic, 
have multiplied to such an extent as to become almost a nuisance. 
For at least five out of every six it would be difficult to show any 
good reason why they should ever have come into existence. The 
present volume, however, constitutes a decided exception. Pro- 
fessor Kolbe as a chemist takes a well-marked, and, we fear. 
somewhat exceptional position. He is the great opponent of 
paper chemistry—of sensational formule worked out upon a 
black-board without a solidly-demonstrated basis of facts to 
support them. Heinsists upon clearness of thought and language. 
As a ccritic he is simply dreaded. He does not fear to rebuke the 
most admired writers when he finds them indulging in vague ex- 
pressions and in dreamy hypotheses. The quantity of such defec- 
tive matter which he has pointed out in the memoirs and treatises 
of some of the first chemists of the day is a very serious con- 
sideration. It would seem as if men of science were giving too 
free rein to their imagination, and growing impatient of the 
sober, steady methods of inductive research. 
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Hence an English version of Prof. Kolbe’s Text-book may justly 
claim a hearty welcome. The preface alone is worth notice as 
authoritatively enforcing truths too much overlooked both by 
teachers and students. He writes :—‘‘ The chemist has to learn, 
not by reading, nor by hearing alone, but both by hearing and 
seeing. A person who has not seen the phenomena produced by 
the union of oxygen and hydrogen, for example, can have no clear 
conception of them nor of the chemical change which they involve. 
Nothing is more foolish than the opinion, which I have often 
heard from young medical students, that chemistry can be studied 
from books alone. ... The science is learnt in the laboratory, 
not in the lecture-theatre. The most that can be done in lectures 
is to prepare the student for successful work in the laboratory. 

, The problem of the lecturer on chemistry is to give 
his hearers an idea of chemical processes and the most important 
chemical theories without burdening their memories with a large 
number of mere facts, and thus to prepare them to acquire an 
accurate knowledge of chemistry by their own practical work.” 

We must beg to call fora moment attention to the last five 
words. In them lies, we submit, the key to the unquestionable 
superiority of the German system of higher education to that 
which we still cling toin England. The English student “ reads” 
for a degree, for honours. The German student ‘ works” or 
“investigates.” Hence the German achieves greatness in virtue 
of his training, whilst the Englishman, if he rises to eminence, 
does it in spite of his training. 

It need scarcely be said that in the original text of Prof. Kolbe’s 
work there is no reference to any examinations or “ syllabus.” 
Here, however, the editor steps in, remarking that “in adapting 
the book for English students certain alterations and additions 
were necessary.” Eheu ! 








The Round Table Series. (III.) Joun Ruskin, Economist. 
Edinburgh: William Brown. 


WE have here a pamphlet which will amply repay thoughtful 
perusal, and which indeed ought to be studied by every man and 
woman of culture. The author (Mr. Patrick Geddes), whose 
name appears not on the title page but at the end of his treatise, 
is not a mere litterateur, but a man who has been trained to 
scientific research, and has proved himself therein no mean 
proficient. 

We may be asked what assistance an aptitude for or a profi- 
ciency in scientific investigation can give to any man in the 
appreciation of John Ruskin? Is he not a Bestiarian and an 
opponent of Evolution? Has he not blasphemed entomology, 
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and indeed all the branches of biology which deal with the tinier 
forms of animal life? Does he not confound together, under 
one common anathema, science and what is commonly called 
‘‘ applied science,’’ making the former responsible, as an accom- 
plice before the fact, for all the sins of the latter? Lastly, 
though not least, is he not prone to imagine moral causes for 
physical effects ? 

All this Mr. Geddes does not seek to deny. But he discusses 
Mr. Ruskin in his character as an economist, or rather as an 
assailant of the orthodoxies of ‘‘ poleetical” economy. He refers 
here to the highly strained relations between ‘the economists 
on the one hand and the cultivators of the preliminary sciences on 
the other.” This state of things is shown “ not merely by the 
almost complete suspension of relations between the two camps, 
or by the fact that only here and there a scientific society accepts 
economic communications, but also by the frequent occurrence 
of positive battle.” The author speaks of the proposal first 
formerly made in 1876, to cut off the Economic Section (of the 
British Association) root and branch, as no better than a disgrace 
to a scientific association.” This proposal we have supported, 
and continue to support in the belief that this section offers a 
nidus for the bacilli of political agitation, which, in the interests 
alike of abstract research and of practical invention, we would 
treat with the most active germicide. 

But we can raise a further question: Are political economy 
and sociology two synonymes? Wesay,no! Politicaleconomy, 
as far as we understand, views man merely as a producer, accu- 
mulator, and consumer of “ wealth,” all his other functions being 
substantially ignored. 

Now to proceed thus is, we admit, perfectly legitimate as a 
scientific artifice for convenience of study. To take an illustra- 
tion: Suppose that nothing definite were known concerning 
human anatomy and physiology, it would be quite justifiable ifa 
number of men fell to work to study the respiratory organs and 
their special function, ignoring all the rest of the system. By 
so doing they would doubtless make more rapid progress than if 
they had plunged at once into the study of the whole man. But 
if they assumed that this limited knowledge was human physio- 
logy they would be under a grievous error. Worse still if they 
undertook to practise medicine in the sole light of their results, 
it would be the vilest and most dangerous quackery, far worse 
than the empirical routine of their predecessors. 

Now this is just what the Economists have been doing. They 
have taken their shred of a science for sociology, and they have 
sought to find within it a hygeiene for the body politic. 

Now Mr. Ruskin and Mr. Geddes see the short-comings and 
miserable deficiencies of the economic view. According to it 
‘‘yalue does not reside in commodities themselves, and is no 
more to be, found in a loaf of bread than in a diamond, in water, 

or in air.” 
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Mr. Geddes writes :—‘‘ But the economist, continuing to 
explain that things have no other value, i.e., that phenomena 
have no other aspect, merely expresses the indisputable fact that 
they have no other aspect for him; that the question of what 
loaf and diamond may mean to physicist and physiologist has 
not occurred tohim. . . Letus walk out into the world, look 
about, try to express loaf and diamond in terms of actual fact, 
and we find that physical and physiological properties or 
‘values’ can indeed be indefinitely assigned: the one is so much 
fuel, its heat-giving power measurable in calorimeter, or in actual 
units of work, the other a definite sensory stimulus, varying 
according to Fechner’s law.” 

In much the same spirit Mr. Ruskin very justly says :— 
“Intrinsic value is the absolute power of anything to support 
life. A sheaf of wheat, of given quality and weight, has in it a 
measurable power of sustaining the substance of the body; a 
cubic foot of pure air, a fixed power of sustaining its warmth ; 
and a cluster of flowers of given beauty, a fixed power of enliven- 


ing or animating the senses and heart.” 


In this same connection we find another passage, which we 
must quote in illustration of those views of Ruskin which the 
author is advocating :— 

“It is among the chief claims to honourable memory of the 
late Stanley Jevons that he called attention to the wasting coal- 
supplies of Britain, and demanded their economisation, thus 
gripping the essential fact that our coal] is not merely an object 
of subjective value and therefore exchange, but the fixture and 
embodiment of a definite quantity of stored energy, within which 
our modern industrial activities find a stern and calculable limit. 
The question of coal-economy is then not in any wise the maxi- 


- mising of the wealth of individual coal-masters or coal-percent- 


agers, as Mr. Ricardo would have explained, neither the increas- 
ing of miners’ wages, as their official economists would say, 
but in the relation of actual supply to existing and future 
demand. In detailed criticism of the nature and purposes of 
such demand, and the taking definite action against that waste 
(of gg percent or so) in diffused heat and still better diffused 
soot, amid which the economist of market place and academe 
complacently preaches ‘/aissez-faire’ and Mr. Ruskin the 
reverse.” 

True, indeed, but the teachings of Mr. Stanley Jevons, though 
their intent was doubtless as Mr. Geddes here contends, wrought 
little save evil. They were laid hold of as no unimportant 
factor in the production of the fearful coal famine of 1872-73, all 
the consequences of which are not yet at an end. The orthodox 
economist would say bitter words and urge the doing of bitterer 
things against a robber-knight—could one exist in our happy 
days, who should build his castle by the Thames or the Great 
Northern Railway, and extort heavy toll on all commodities 
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passing. But when a “ring” interposes between producer and 
consumer in a more sneaking but even more effectual manner, 
he persuades himself and tries to persuade others that the public 
are benefited ! 

Many persons who read the pamphlet before us will learn with 
surprise—in this case a wholesome emotion—that “ supply and 
demand,” wealth, utility, capital, and labour, all the words, in 
short, which the economists spell with initial capitals, are mere 
anti-scientific figments, like the ‘‘ dormitiveness” of opium talked 
of by Moliére’s physician. They will learn, also, what they ought 
to have known before, that to maximise production is not the 
ultimate end and aim of a rational community. They will find 
that Ruskin, in the true spirit of the Evolutionist philosophy, 
whose letter he often decries, denounces the modern falsehood of 
the equality of all men. He endorses Stuart Mill’s “terrible 
dictum that it is doubtful whether the use of machinery has yet 
lightened the day’s toil of a single human being.” 

Mr. Geddes writes, too truthfully :—‘‘A modern city, however 
stupendous its wealth—on paper—has after all hardly any ulti- 
mate products to show save a sorry aggregate of ill-constructed 
houses, mean without and unhealthy within, and containing but 
little of permanent value; for the rest hideous dirt and darkness, 
smoke and sewage everywhere (which Boards of Works, Metro- 
politan and other, will not purify), as if its inhabitants had abso- 
lutely framed an ideal of a short life and a dismal one, with which 
they are dull enough to rest content.” It will be found, in short, 
on a careful perusal of this pamphlet, especially if read in con- 
nection with Mr. Ruskin’s own later works, that he is no mad 
enthusiast, no dreamer, but “the highest practical exponent of 
Darwin!” 

Our space is drawing toa close, but we must quote the author’s 
remarks on education, with almost every word of which we heartily 
agree :—‘“ For two distinct tendencies are at work in our modern 
universities and schools, the dominant one deliberately preferring 
memory of mere words to observation of facts and reasoning 
therefrom, which should be supplied by discipline in science, and 
more memory of words for that co-ordination of hand and eye 
which is supplied by practice in the arts, and substituting verbal 
test of competitive examination for practical test in life. One is 
the school of Cram, evolving towards a Chinese; the other the 
school of Culture, evolving towards a Greek (pre-Socratic) 
ideal, or more accurately towards Tartarean and Olympian ideals 
respectively.” 











He who thinks and writes thus is a man after our own heart. 
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CORRESPONDENCE. 


5g The Editor does not hold himself responsible for statements of facts or 
opinions expressed in Correspondence, or in Articles bearing the signature 
of their respective authors. 


HYLO-IDEALISM. 


ConsTANCE ARDEN seems to be very angry upon the comments 
which have appeared in the “Journal of Science” upon the 
pamphlet by C. N., of which she avows herself to be the 
authoress. Being so, I must say that C. N. has not done justice 
to Constance Arden. C.N. is a poor reasoner, judging by the 
work, but Constance Arden can defend herself. I never could 
suppose that C. N. and Constance Arden were of the same sex, 
but now the authorship is avowed I can discern it in the pecu- 
liarity of the marshallings of the subject. F. P. L. appears to 
have had a juster conception of the capabilities of womankind, 
and read the riddle. Women may “ stoop to conquer.” Was 
this Constance’s idea? An article in the ‘ Journal,” a critique 
on Dr. Huxley’s automatum, I read, and thought was written in 
a pleasing, argumentative style : however much I dissented from 
the hypothesis to which she gave her support, I must confess I 
did not catch the connecting-link, and the more especially when 
Constance Arden animadverts upon the criticism on Captain 
McTaggart’s Hylo-Idealism, wherein she avows its Materialism 
or Monism! Nor could I conceive that the philosophising of 
Constance Arden could have condescended to the bald hypotheses 
of C. N. 

I do not know whether the lady intends the first three lines of 
her correspondence in the August number of the “ Journal ” for 
me, but I do not feel guilty of gross ‘‘ misconceptions” or 
“ abusive language.” She should remember my remarks were 
wholly directed to the matter in question,—i.¢., to the treatise, 
and not to the author, and had I known the author to be a woman 
I might have modified the disgust which her treatment of the 
subject excited in me. Hypotheses driven about in every direc- 
tion: now Theologies; now Mr. Bradlaugh; now the French 
Revolution, with its Dynamics and Atheism—all hashed together 
and presented as hypotheses in proof. The wantings or excel- 
lences of one or all of them appear to me nothing to do with @ 
question which should be purely philosophical. 
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The Hylo-Idealistic theory, could it even be made clear in its 
proofs as the light of day, would never answer the needs of a 
civilised, or of even a savage, community. The whole system 
would be regulated by the rule of thumb; those who were 
strongest and most rapacious would take all. There have been 
many Utopias, not one of which has answered the requirements 
of reality. Even Communism—tried by the Early Christians, 
and proved by them to be an utter failure—could not exist. 

It has always struck me as a curious fact that women, when 
disappointed in their true mission (I shall not say any more about 
Iago’s conclusions), generally take to extreme theological rituals 
or discipline, usually as devout collaborateurs with sucking 
bishops,—i.¢., with acute mental saintly curates, who all think 
they carry a mitre in their knapsack,—but C. N. or C. A. seems 
to have taken the other tack, and worships the inert instead of 
the ideal and the active. Poor Lady; be she maid, wife, or 
widow, I wish for her more wholesome idiosyncracy, and that 
she may arrive at the conclusion that animals are something 
more than automata; that in the construction of worlds and 
natural phenomena there were other elements than chance ; that 
the things of sense are of stable consistency (phenomenal ob- 
jects), and are something more than the creation of human 
brains ; and that the brain itself is but an animal product pro- 
gressing with animal development, and that it, in fact, is but an 
engine of a manifestation instead of the creator of its own 
manifestation. 

In conclusion I would say my object was not to wound 
feelings, but to show up absurdities depicted as truths, and to 
expose the crude philosophisings intended as expositions. It is 
quite true that no real thinker or searcher for truth would have 
been misled by the rhapsodies; but unhappily in our world of 
men there are few real thinkers or true searchers for truth. The 
rabble—i.e., the unthinkers, caught by the glare of words and 
possible advantages—accept the most absurd hypotheses for 
for veritable truth, and are easily misled, as we daily experience 
in the rabble teachings of the times. Hylo-Idealism is one thing, 
but the intelligent conception of things as they be is quite 
another, 

S. BILiinG. 


HEALTH EXHIBITION NOTES. 


In your notes on the above mention is made of the use of a 
mixture of lead and tin for tinning brass and copper vessels. 
The quantity of tin necessary for this is so exceedingly small 
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that lead would never be used except by the most disreputable 
makers of the cheapest and commonest articles, who are cut 
down to farthings in their prices by middlemen having no reputa- 
tion to lose. To suggest that such a mixture is used by any 
decent maker of tinned articles is an injustice to the trade gene- 
rally, which certainly should not be saddled with the sins of a 
few rogues. On page 356 you state that “it is a strange thing 
we cannot obtain in this country stoves of glazed earthenware.” 
They can be obtained from several English makers,—amongst 
others from Doulton of Lambeth, and Cliff and Sons of Wortley, 
—but being costly they are very rarely put in a house by any 
tenant, whose property they would remain, and therefore their 
use is very limited. In Countries where the winter cold is ex- 
cessive, and fuel is dear, stoves are almost universally used, and 
are built with the houses, remaining the property of the land- 
lord; whereas in England very few will use any stove, and being 
used for temporary or commercial purposes the cheapest and 
most portable forms are almost always selected. The same 
remark applies to gas-fires, which, being used as a makeshift or 
addition to existing arrangements, are almost unsaleable, except 
in the cheapest possible forms. Few tenants will go to the 
expense of removing an existing fireplace for a better one, with 
the risk of having to remove it when they leave the house; and 
for this reason there is little hope for the adoption of costly por- 
celain stoves or well-made and well-finished gas-fires, both 
arrangements being looked on as a temporary makeshift to be 
obtained in the cheapest form, with little consideration as to 
either beauty or efficiency. 
THOMAS FLETCHER. 


[We cannot accept ‘ respectability” as evidence against 
analytical results.—Eb. J. S.] 


THE METROPOLITAN BOARD OF WORKS AND 
THAMES POLLUTION. 


SINCE you allowed me to point out the mistake of the Board of 
Works in attempting to purify the Thames with chloride of lime, 
you will perhaps permit me to say a few words on the still more 
absurd scheme which they have now taken up—treatment with 
permanganate of potash or soda. 

It is doubtless not generally known to the ratepayers of London 
that this substance is generally worth upwards of £100 per ton, 
—sometimes as much as £140! The Board are indeed sanguine 
enough to hope that by setting up works of their own they can 
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manufacture permanganate of soda at from £24 to £30 per ton. 
Any practical maker of permanganate will laugh at this notion. 
Soda is certainly cheaper than potash, but the Board will find 
that permanganate of soda is much more difficult to make than 
permanganate of potash, and that very much more than the 
theoretical quantity of alkali is required. 

But even were they to succeed in obtaining the product at 
#24 per ton, and if the additional outlay did not exceed the 
modest £200 daily on which they calculate, we must remember 
that all this is pure waste—a simple addition to the heavy expense 
already going on. Not a farthing’s worth of any valuable matter 
will or can be recovered from the river ! 

In a sanitary point of view the Board are equally mistaken. 
To destroy all the putrescent and putrescible matter in water by 
means of permanganate, a very large quantity of the disinfectant 
mist be used, and the mixture must be boiled ! Otherwise much 
of the organic matter escapes destruction, and quietly goes on 
putrefying, and the nuisance continues. We must also remem- 
ber that permanganate has, in the cold, very little action on 
those minute living organisms which are now known to be the 
germs of infectious disease. I have seen such organisms retain 
their vitality for hours in water tinged a decided rose-colour 
with permanganate of potash. The same fact was recorded by 
Mr. W. Crookes, F.R.S., in a communication to the British 
Association, as far back as 1866. In short, permanganate 
though it may remove some of the products and the outward 
signs of putrefaction—leaves the cause of the mischief un- 
touched. 

Lastly, the addition of permanganate to water leaves it always 
in an alkaline condition,—the very state most favourable to 
putrefaction and to the increase of disease germs ! 

I can only wonder at the obstinacy with which the Board 
avoid the only feasible method of dealing with this evil, and at 
their ingenuity in devising futile expedients. 

ARGUS. 


STURGEONS. 


ARE we to understand that the Shovel-nosed Sturgeon which 
‘‘ exhibited on the surface no sign of eyes” was a normal or an 
abnormal specimen? If normal, one would like to know more 
of its habits. I have a theory that the common sturgeon lives 
mainly on flatfish, such as skates and thornbacks, and that while 
its snout is for hunting them in the mud or along sand or gravel, 
its very powerful sucker is for seizing and devouring them while 
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its armour is for defence against the spines and thorns of the 
victim’s tail. Perhaps the sucker is also used for devouring 
spawn. The Sturgeon’s tail is heterocercal, in order to wave 
above the ground while keeping the Sturgeon close to it. Why 
are sharks’ tails heterocercal ? 


JESSAMINE. 


A FRIEND has shown to me that the flowers of the Jessamine are 
visited by humble bees which gnaw through the side of the calyx, 
instead of thrusting their probosces down it, and soon after the 
calyx drops, and, I believe, the pistils are unfructified. Con- 
sidering the length of the humble bee’s proboscis, it is hard to 
believe that it would have difficulty in reaching the honey on 
account of the length of the calyx, and I suggest that it may be 
from want of a perch that it is led to abandon the usual way. 
The marvellous way in which some flowers, such as snapdragons, 
are adapted to give perch to bees and to fit their feet as they open 
them, seems to me beyond chance and unconscious selection. Has 
not the plant a conscious effort towards an end? Time may come 
when Descartes’s notion of unconscious mechanism will be re- 
jected in favour of plants as well as animals. But to return to 
the Jessamine: I venture to guess that it is fructified by the hawk- 
moth ; and my reasons are that it is not adapted to bees, yet its 
scent is to draw some day insect with a long proboscis, and that 
insect is either very light or it does not need a perch, and in 
England it is very rare, like Jessamine seed. Indeed, the only 
place where I have found the hawk-moth frequent, is the York- 
shire coast. Can anyone help me with a suggestion? Ihave 
re’d (for my sake don’t spell that past participle like the present 
tense!) somewhere that all our Jessamines originated from a 
specimen in Tuscany. 
HuGu Browne. 


Nottingham, August 19, 1884. 


[Our Correspondent omits to state what species of hawk-moth. 
We have several in England, though none of them exactly 
common.—Epb. J. S.] 


SEX, 


Your argument against “‘ mad competition” for shutting men 
out from marriage, is good as far as it goes; but it does not go 
so far as the fact that there are about 600,000 more females than 
males in the kingdom; and the misery comprised in this fact is 
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beyond measurement! The origin of sex is well worthy of re- 
search ; but it is wonderful how few and unmethodised are the 
observations on it. Colenso notes that a majority of eldest 
children are females. I have seen somewhere (probably in one 
of Captain Burton's books) that in a district of Brazil there are 
four females to one male, and I have read something similar 
of the Philippine Islands: then we have a few facts or disputes 
about the production of sex in bees, caterpillars, &c., and it is 
said that short eggs produce hens and long eggs produce cocks. 
Poultry keepers are said to have a way of telling the sex of an 
egg by observing the germinal spot through the shell, and Earl 
Spencer noticed a disproportion of sex among the progeny of 
particular bulls; but such loose observations are not science. 
Let us have science. 

Why should I not make you my Matrimonial Gazette? I 
have emerged from the ‘“‘ mad competition,” but I have been four 
years a widower from want of meeting the right lady, although I 
am vain enough to think that Captain Galton would not object to 
put me in his list of eligibles on any ground, mental, moral, or 
bodily. Applications may be sent to you! They must be from 
friends, not from the ladies themselves. 

WIDoweER,. 


August 9, 1884. 


BEES AND FLOWERS. 


I HAVE met with two difficulties in the relations between bees and 
flowers which, perhaps, you or some of your correspondents 
may solve. 

We are told that when a bee sets out from the hive on a honey- 
gathering excursion it visits merely flowers of the same species 
or at least of the same genus. I should like to know how this 
rule acts with respects to flowers which are at once rare and at- 
tractive to bees. I have noticed a very fine passion-flower of the 
blue species trained against the wall of a cottage, about a mile 
from the nearest village. In that village, as far as I have been 
able to ascertain, there is not another passion-flower growing. 
Nor are there, I believe, any bee-hives. Yet, the passion-flower 
in question is abundantly visited by bees, which, if they do not 
also visit other flowers of totally different orders, must fly from 
and to a very great distance, solely for the sake of the twenty or 
thirty blossoms generally to be found on this plant. 

There is another difficulty with respect to the fuchsia. The 
blossoms of this shrub are well known to be remarkably rich in 
honey, and their colours are fairly conspicuous, Yet, as far as I 
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have been able to observe, fuchsias are very rarely visited either 
by bees or butterflies. Is this due to their shape, which affords 
no resting-place for the bees? To judge from their colours they 
should be entomophilous, but by what insects are they fecun- 


dated ? 
ALASTOR. 


SCIENTIFIC NOMENCLATURE. 


My strictures on long names have called forth, at least as far as 
chemistry is concerned, a reply marked both by courtesy and 
ability. But I fear I have not succeeded in making myself under- 
stood. I am no enemy of system, and most readily grant all 
the writer brings forward on that head. My contention is that 
long and so-called significant names are not necessary tc system. 
Thus, to take an instance from a subject more familiar to me than 
is Chemistry, if anyone tells me that a certain insect, which I have 
never seen, belongs to the family Buprestidz I know at once its 
embryology and subsequent development, its general structure, 
and its habits. Yet the word ‘“ Buprestis ” is worse than un- 
meaning, it is mismeaning, since it conveys the idea that the 
creature concerned is hurtful to oxen. Yet this word completely 
answers its purpose in systematic terminology, and is reasonably 
short. I do not see why a numenclature of a similar character 
might not be introduced into chemistry. 
FRANK FERNSEED. 


TECHNICAL TRIALS. 


Your correspondent ‘“‘ Nomikos” has lately met both with a 
confirmation and—in part at least—a refutation. A recent action 
for libel, where the editor of a provincial paper was fined £50 
for reproducing the Report of a Medical Officer of Health on a 
matter or great public moment, proves both that “ technical 
trials ” are not the most unsatisfactory of all legal proceedings, 
and, on the other hand, that juries are not to be trusted 
CESTRIAN. 
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WEATHER FORECASTS. 


Ir seems to be overlooked by meteorologists that when a season 
has taken a decided character, whether as wet or dry, the ordi- 
nary indications of a change seem to lose their meaning. In 1879 
all signs of fair weather, drawn from the appearance of the clouds, 
the actions of birds, and insects, &c., were quite misleading, 
And in the present season I have more than once seen the com- 
monly accepted signs of rain go for nothing. The sky may 
become gradually overcast, with dark, ragged masses of under- 
scud,—there may be a “ hollow and a blustering wind,” swallows 
may fly low, slugs come out in numbers, bubbles of gas rise from 
ditches, &c., but the weather remains dry, or at the most, there 
is a slight shower. 
A DWELLER IN THE CHILTERNS. 


WASPS AND THEIR HOURS OF ACTIVITY. 


Wasps are very plentiful this year in my neighbourhood, and I 
notice that twice daily they have times of especial activity. 
From about half-past g till 11 in the morning they are very 
busy; from then till nearly 2 we see but little comparatively 
of them, and after that they resume business until nearly 5 p.m. 
Is it known whether wasps and bees can recognise any man, 
dog, or horse which has happened to disturb them, or will they, 
if angry, attack indiscriminately any large animal which happens 
to come in their way ? 


J.C. 
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NOTES. 





WE learn that the Corporation of Plymouth has subscribed £1000 
towards the erection of a Marine Zoological Station. The 
general public, however, seem little disposed to follow their 
example and that of H.R.H. the Prince of Wales. 


The Academy of Sciences has invited correspondence on the 
treatment of cholera, and has appointed a Commission to exa- 
mine the 240 letters received. The result is summed up as 
follows :—‘* Secret remedies, means of no value, therapeutic 
agents already tried.” Most of the writers are laymen, and they 
give not the smallest fact in support of their assertions. 


According to M. A. Barthélemy the respiratory act in the ani- 
mal Convoluta Schultzii consists in the absorption, through the 
cuticle, of dissolved carbonic acid which the chlorophyll present 
decomposes, producing oxygen. This oxygen is utilised by the 
animal, very little being exhaled. 


At a recent meeting of the Academy of Sciences M. Xamben 
referred to the deplorable custom, still kept up in certain country 
places, of ringing the church-bells during thunderstorms. 


According to MM. Perrin and Dujardin-Beaumetz, alcohol is 
sometimes present in the animal system when it has not been 
introduced from without. 


M. J. Kiinckel (‘‘ Comptes Rendus ”’) shows, in refutation of 
Weissmann, that in the pupa-state of the Diptera the heart con- 
tinues to beat during the phenomena of histolysis, and whilst 
those of histogenesis begin to be manifested. The short epoch 
of stoppage of the heart does not mark an appreciable interval 
between these two processes. 

MM. G. Bonnier and L. Mangin (‘Comptes Rendus”’) con- 
clude from their experiments that sunlight, direct or diffused, 
diminishes more or less the intensity of respiration in the non- 
chlorophyllaceous parts of plants. For the same individuals the 


ratio 0, of the volume of carbonic acid emitted to the volume 


of oxygen absorbed is the same in light and in darkness. 





We hear that a Ministry of Education is about to be established 
in these realms, and that this important office is to be filled by 
— Mr. Mundella! 








mes) 





566 ; Notes. (September, 


The National Health Society has recently issued a pamphlet 
on the Vaccination question, bringing forward some very decisive 
cases in favour of this precaution. 


Why is Bestiarianism an apparently capital point in the creed 
of the Positivists ? 

According to the ‘‘New York Sun” a pair of orioles in 

Central Park, finding the twig on which they were building 
their nest too weak, secured it to a branch above by means of a 
string. 
_ M. G. Carlet (“ Comptes Rendus ”) shows that the venom-bag 
in the bee, and the other Mellifera, is not—as in the wasps, &c. 
—furnished with muscles for the expulsion of the poison. The 
two rods of the sting play the part of an aspirator and an 
injector. 

Dr. Wadsworth, in the ‘“‘ American Naturalist,” continues his 
demonstration that the interior of the earth is not solid. 


General Butler is very justly rebuked, in ‘Science,’ for 
saying that ‘‘the higher education of the few mainly affects 
themselves.” 

It is not generally known that Lord Byron’s daughter Ada, 
afterwards Countess of Lovelace, possessed very high scientific 
attainments. Her translation of General Menabrea’s exposition 
of the analytical engine of C. Babbage, with the accompanying 
critical notes, proves her to have been a mathematician of no 
mean order. 

M. J. Fischer (‘‘ Revue Scientifique”) gives an interesting 
account of observations on monkeys, especially Macacus rhesus. 
This animal, having been frightened at seeing a gun discharged 
at some sparrows, extended his fear to a toy pistol appended to 
his master’s watch-chain, and even to the figure of a revolver 
in an armourer’s illustrated catalogue. Several species of mon- 
keys recognise pictures of animals,—a proof of the superiority 
of their intelligence over that of dogs and elephants. The 
rhesus knew the names of some sixty to seventy animals con- 
fined in cages in the same room. He could fully understand the 
expression of the human countenance, could estimate weights, 
and had a certain—though not strong—sense of number. 


Dr. Fromont (‘* Popular Science Monthly ’’) seeks to account 
for swarms of Lepidoptera encountered at sea as having been 
developed from pupe contained among the cargo,—a somewhat 
insufficient explanation. 


Mr. C. M. Hollingsworth discusses, in the ‘“‘ American Natu- 
ralist,” the theory of sex. His conclusions differ from those of 
Mr. Starkweather noticed in our last number, as he considers 
that the epoch of fecundation is decisive. 
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Darwin’s views on the formation of coral reefs are being to a 
considerable extent called in question. 


According to the ‘¢‘ American Journal of Medical Science ” the 
time taken by the blood of the dog in making the entire circuit 
of the body is 17°5 seconds, during which the heart makes 
51°5 pulsations. 


Dr. C. C. Abbott, in his “* Rambles about Home,” informs us 
that ‘‘ crows have twenty-seven distinct cries, calls, or utterances, 
each readily distinguishable from the other, and each having an 
unmistakable connection with a certain class of actions.” 


L. Stejneger, writing in the ‘‘ American Naturalist,’ mentions 
the curious fact that the ptarmigan, as well as other birds of the 
family of Tetraonide, regularly sheds its claws every summer. 


Mr. J. M. Wade (‘ Science”) notices that certain hairs of 
wool have perfectly circular perforations, apparently made whilst 
growing, by some creature as yet unknown. 


Prof. Winchell, in a Lecture on the “ Habitability of Other 
Worlds, reported in ‘“‘ World Life,” remarks that there may be 
beings on other worlds, and even on this, which possess more 
numerous senses than do we. 


We regret to learn that Sir J. Lubbock cannot, as he intended, 
be present at the Montreal meeting of the joint British and 
Canadian Associations. 


‘‘ Wilford’s Microcosm ” is still existent, carries on its crusade 
against Evolution and the wave-theory of sound, and speaks of 
Prof. Tyndall as “ silenced,” because he is not willing to waste 
his time in useless logomachy. 


‘‘ Science ” advocates the adoption of the trinomial system in 
the organic sciences. 


H. Struve (‘Journal fiir Prakt. Chemie ”’) maintains that all 
animal cells have the property of swelling up in ether, whilst 
nothing similar occurs with vegetable cells. 


M. A. Milne-Edwards (‘Comptes Rendus”’) shows that the 
foetal membranes of the aye-aye differ in no essential character 
from those of the typical Lemurians, and are clearly distinguished 
from those of the Primates and the Rodents. 


M. A. Mairet, in a communication on the influence of intel- 
lectual work on the elimination of phosphoric acid by urine, read 
before the Academy of Sciences, concludes that phosphoric acid 
is intimately connected with the nutrition and action of the brain. 
The brain, when active, absorbs phosphoric acid combined with 
the alkalies, and returns it combined with the earths. Intel- 
leCtual work retards general nutrition, and modifies the elimina- 
tion of phosphoric acid by the urine. It diminishes the amount 
of phosphoric acid combined with the alkalies, and increases the 
hosphoric acid combined with the earths. 








Notes. 


M. Schnetzler (‘* Archives de Genéve ”) states that the mos 
resisting bacteria are instantly killed by water containing one.’ 
thousandth part of formic acid. : 


M. Feltz (“Comptes Rendus”) finds that the immunity] 
against “‘ charbon ” obtained by vaccination does not extend be.! 
yond seventeen to eighteen months. e 


M. Chamberland informs us that the most impure waters, if! 
filtered through unglazed porcelain, retain no microbic germs. | 


M. A. Carnot shows that the quality of coal depends not: 
merely upon the age and the circumstances to which it has been’ 
exposed, but also upon the species of plants from which it hag. 
been formed. 


We learn, with extreme regret, that the problem of aérial 
navigation has apparently been solved, and tiat the saturnalia of: 
crime and outrage are consequently close at hand. 


According to M. A. Mairet (‘‘ Comptes Rendus”) madness_ 
modifies—in various manners, according to its stages—the 
elimination of phosphoric acid and nitrogen by urine. It in. | 
creases the nutritive changes which take place in the nervous | 
system. The general nutrition is intensified in periods of ex.’ 
citement and lowered in periods of depression. 


According to ‘“ Science” a “summer school” of Economic 
Entomology has been opened at Cornell. 


The scientific world has to regret the death of another eminent | 
French chemist, Paul Thenard. Discoverers die, whilst speech- © 
makers and agitators live on. 


The Royal College of Surgeons, under the will of the late Sir 
Erasmus Wilson, is likely to receive a legacy of £180,000. 


Examinationism has just scored another deplorable triumph, 
The ranks of surgeon-major and brigade-surgeon are in future to © 
be reached, not rebus gestis,—not by the practical display of | 
skill, tact, and resources, but by examinations! Thus the glib | 
talker will here, as elsewhere, be lord of the ascendant. 


We are glad to learn, from a medical contemporary, that ‘ 
kairine is uncertain in its action and transitory in its effects, and | 
not to be compared with quinine. 


It is said that the cholera germ described by Dr. Koch had — 
been discovered thirty years ago by Dr. Filippo Pacini. In a 7 
treatise published by Pacini in 1854, in the “ Italian Medical — 
Gazette, and which was subsequently translated both into French 
and English, he declares the cholera due to the action of ‘* a very 
simple organism, which I shall call the choleraic microbion.” 











